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LAUNCHING AT SEA. Unarmed as it roars skyward, the 
Terrier guided missile is armed in the air by action 


of “heavy metal” counterweights. Most “heavy metals” 
contain 6-7% Nickel. Official U. S. Navy photograph. 


How the Terrier “unmuzzles’”’ itself 


The Navy’s Terrier guided missile is 
“muzzled” as it streaks from its 
into the sky. A 
safety mechanism keeps the missile 
from exploding prematurely even un- 
der severe shock conditions. 


launching vessel 


Cocking action is automatic. At a 
minimum safe distance from the 
deck, the force of acceleration de- 
presses spring-loaded weights. Their 
movement cocks the missile. 

The weights are made of Fansteel 
77* metal, one of a group of high- 
density tungsten alloys containing 
Nickel and copper which are de- 
scribed by the simple but expressive 
term, heavy metal 


Heavy metal packs a lot of weight 
into a little space. It weighs half 
again as much as lead, yet is strong- 
er than structural steel. 


Tungsten is heavy by itself, of 
course, but is relatively difficult to 
shape. By combining it with Nickel 
by powder metallurgy, the Nickel 
and tungsten powders can be formed 
into shapes that require very little 
further finishing. 


Many other uses. In addition to the 
partnership of weight and worka- 
bility, heavy metal offers another 
desirable combination: good corro- 
ston 
This 


resistance and moderate cost. 


foursome is responsible for 


bringing heavy metal more and more 
jobs daily jobs ranging from elec- 
trical and electronic parts to radia- 


tion shielding and vibration damping. 


Do you have a metal problem weigh- 
ing you down? Perhaps one that in- 
volves corrosion... high or low tem- 


peratures ...stress... fatigue... 
or other troublesome service condi- 
tions? Talk it over with us. Nickel 
alloys offer many unusual properties, 
and can very likely prove useful in 
lightening your burden. 


K ed trad ark of Fa ‘ M 


The International Nickel Company, Inc. 
Cen a “ ay : 
67 Wall Street JNCQ New York 5, N.Y. 


INCO NICKEL 


NICKEL MAKES ALLOYS PERFORM BETTER LONGER 





WAKE UP 
AND READ! 


NATIONAL 
LIBRARY 
_ WEEK 


You'll be seeing a lot of this symbol 

for the next couple of weeks. Before the 
ideas are worn thin take a look at 

the purpose in setting aside this special 
week .. 


* to remind Americans what the printed word 
means te free men in a free society. 


© to stimulate more Americans te open their 
minds. 


© to reveal te Americans some of the treasures 
which are theirs for the reaching. 


And may we add 


*“*.,. only a nation (and world) of better- 
read better-informed men can survive 
. and we're all for survival.” 


For thought-starters, see PE for March 30, 
“The Engineers Bookshelf”, and our series 
on “Five Steps to Faster Reading”, now 
available in reprint form. 





coming 
next week... 


the 


DESIGN issue 
for April 13 


FEATURING 


® Controlled explosive blasts hardness 
into steel 


First design data on the velocity-impact method 
that pounds strength into stainless castings. 


® New V-belt drives . . . more power in 
less space 
Up to three times the horsepower capacity 
in the same space—for less money. 


® Which snap-action switch? 


A table of available units and their 
most important design characteristics. 


® Foamed plastic sandwich panels 


ee and when they fail in flexure 
and how to design on the safe side. 


® Designing control consoles 


How to arrange instruments and controls 
for time-saving error-free operation. 


® How fan hp and output vary with size 
Nomograph method shows how to find 
true airflow, pressure and needed horsepower. 


® 12 unusual gearing devices 


Offbeat gear arrangements that 
can get you out of a design box. 
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FEATURED: 


ENGINEER-PROFESSORS IN GERMANY. Rarely lured by industry, they do 


quite well as part-time consultants 


TO MAKE A TECHNICAL DECISION. You must know yourself, your men, and 


the surrounding atmosphere 


TRENDS IN APPEARANCE DESIGN. 


operator 


Earth mover designed around 


A SYSTEM FOR YOUR PERSONAL FILE. It helps you keep tabs on any sub- 


ject—even without author or title 


FIELDS OF INTEREST: 


Inorganic rubber and several resins reported by NRL 
World’s purest aluminum claimed by Soviets 
Rhenium is guinea pig for alloy development 
Rubber properties pose scientific paradox 


Fiber reinforces lead for mechanical strength 
Solderable tin-nickel coatings that spread like silver 
Steel and nickel castings get new specs. 

Tungsten is deep-drawn and extruded 

Beryllium metal successfully forged 

Chinese industrialization based on improvisation 


Timing belt doubles as V-belt 

Three faces of “thermal”: New words V! 

Computer aids design of Army tactical equipment 
New rail-car suspension cuts weight, adds comfort 
Plastic pipe coupling protects tube ends 


New vacuum tubes: triodes, tetrodes and power 


Battery water level monitored automatically 
Thermal trip opens overloaded switch 


Liquid fuel made fluorescent for research 
NASA to hold public hearings or patent policy 
Navy unveils ocean-bottom program 


Supreme Court refuses to rule on Spevack case 
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4 SIDELIGHTS 


EVELOPMENT 


® The most conservative industry of all has 
finally been invaded by industrial designers. 
Now earth-moving equipment is getting the 
same face-lifting formerly reserved for pri- 
vate automobiles and homes. They’ve even 
borrowed Madison Avenue terminology. 
The Gradall on p 38 features a “walk-in” 
cab, with “picture window” and “‘split- 
level” floor. 


® The general public has a very practical attitude toward research man- 
agement (p 35). Asked by U. of Michigan researchers which of four 
scientific projects they would prefer they chose medicine first (54%) 
then new approaches to juvenile delinquency (32%), basic research in 
physics or chemistry (7%), and—last of all—first man on moon (3%). 
Yet asked about what they think of Russian science, right after Sputnik, 
26% thought Russian science greatly superior to ours. By May 1958, 
after three successful American satellites, this figure dropped to 8%. 
What's going on? Is everybody fed up with space ateady Even scientists 
seem to be losing the spirit of adventure—see p 2 


® The teletype between NY and LA carried a series of messages a couple 
of weeks ago you might like to share. Seems a photo had been sent to 
the news editor in NY without clear identification of the two pictured 
men. NY queried LA and got this reply: BERESFORD MOUS- 
TACHED ON RIGHT NEAREST EASEL. U GOT NEGS. I GOT 
NO PIX. DONOHU POINTS. NY exploded—here was a brand-new 
name never mentioned in 20 pages of typed copy. They snapped: WHO 
THE H— IS DONOHUE? NAMES WITH NEGS SAY BERESFORD 
AND FREEMAN. ANSWER RUSH RUSH. The issue was practically 
on the press when LA replied: I SAID I DON’T KNOW WHO IS 
POINTING. SORRY FOR THE CONFUSION. IF THE PIC IS 
RIGHT SIDE UP, I BELIEVE THAT BERESFORD IS THE ONE 
ON THE RIGHT. DO-NO-HU IS MY CONTRACTION. 


@ APRIL 6, 1959 


PRODUCT ENGINEERING @) 
A McGRAW-HILL PUBLICATION 


PRODUCT ENGINEERING is published weekly—with an additional Design 
by McGraw-Hill Publishing Company, In James H. McGraw (1860-1948 
99-129 North Broadway, Albany 1, N. Y. See panel below for directic ons’ regarding subscription 
in address 

RABCUTTIVE, EDITORIAL, CIRCUI —— maa povents ee OFFICES: 330 W. 42nd St 


Digest Issue in i-Septemb 
Founder. PUBLIC AT! IN OFFICE 


nhange 


. Ne y 

Keith Goodrich 
Pre aoe ty creas) John . ook Sec 4 tary “Omicers of the Publication Division: Nelson L ond, Pres 
dent; I Waddell, Senior Vice-President; Ralph B Smith, Vice-President and Editorial Director 
Joseph i. Allen, Vice-President and Director of Advertising Sales: A 
Cireulation Coordinator 

Subscriptions are solicited only from executives, engineers and consultants engeged | in the design of 
machinery and the other engineered products Position and company connection mu be indicated on 
subeoription orders. Send to —_s shown in box below 

United States subscription rates for individuals in the field of the publication, $5.00 per year, single 
copies 50 ‘cents; Canadian oes F $7 r year; foreign $25 per year, payable tn ad Secon 
class postage paid at Albany, N P + pyrighted 1959 Med raw-Hill Publishing Company, Inc., all 
rights reserved 

PRODUCT ENGINEERING articles are indexed in both the Applied Science and Technology Index and the 
Engineering Index. —_—" ICT ENGINEERING publishes its own semiannual index Copies are obtainable 
on request to the Ed 


Donald C cGraw, President; , A Executive Vice-President; I 


Venezian, Vice-President and 





SUBSCRIPTIONS Send subse ‘: tio rrespondence and c hange 
PRODUCT ENGINEERING, 330 42nd St., New Ye wk 36 Subscribers should notify Fulfilment 
Manager promptly yf any change oan address giving old as well as new address. and includin g postal zone 
number if any If — le enclose an address lab ay from a recent issue of the magazine Since conte 8 


are oar essed one bo o issues in advanc 2, plea yw one cnenth for change of address to become 
effecti 


of address to Fulfilment Manager 











Postmaster: Please send form 3579 to PRODUCT ENGINEERING, 330 W. 42nd St., New York 36. 


PRODUCT ENGINEERING * April 6, 1959 





NATIONAL ELECTRIC REPORTS... 


Tapes of Du Pont MYLAR’ help improve building- 
wire performance... cut manufacturing costs 


PROBLEM: National Electric Products 
Corp., Pittsburgh, was seeking a higher- 
quality material to replace rubber-filled 
cotton tape used in their building wire. 
At the same time, they were looking for 
ways to cut manufacturing costs. 


SOLUTION: Du Pont “‘Mylar’’* polyester 
film. And ‘‘Mylar’’ costs less on a square 
foot basis than rubber-filled cotton tape. 
Tests proved a tape of “‘Mylar’’ im- 
mersed in water for 12 hours absorbed 
less than 1 %7, of its weight vs. 32°, for 


RE6.u. 5. pat OFF 


BETTER THINGS FOR BETTER UVING... THROUGH CHEMISTRY 


DU PONT 


MYLAR 


POLYESTER FILM 


rubber-filled cotton tape. Building wire 
using 1 mil “‘Mylar’’ had 4 times the 
abrasion resistance of wire using 10 mil 
rubber-filled cotton tape. 

RESULTS: Reduced wire diameter and 
weight. In manufacturing,‘‘M ylar”’ per- 
mits additional savings because reduced 
cable diameter requires less braided 
outer covering material. The physical 
toughness of ““Mylar’’ gives extra safety 
against damage by flexing, pinching, 
bending and abrasion. Resistance to 


*“MYLAR” ‘s Du Pont’s 


E. I. du Pont de Nemours & Co 
Film Dept 


Application 
Name 
c 





r 7 


Address 


po---------- 
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PROPERTIES OF “MYLAR” 


“‘Mylar”’ offers a unique combi- 
nation of properties that may help 
you improve performance and 
lower costs of your product. Here 
are two of the many important 
properties for evaluation. 


HIGH DIELECTRIC STRENGTH: Aver- 
age of 4,000 volts per mil... average 
power factor of 0.003 at 60 cycles. 


SUPERIOR CHEMICAL RESISTANCE: 
Unaffected by oils, grease, most acids 
and alkalis, moisture and solvents. 


moisture and normal atmospheric oxi- 
dation is improved. 


HOW CAN “MYLAR” HELP YOU? Whether 
you use heavy duty cable, motors, trans- 
formers Or miniaturized capacitors, it 
will pay you to investigate the per- 
formance benefits of “‘Mylar’’. Com- 
ponent makers find this tough, thin 
film often costs less on an area basis 
than present insulation. For detailed 
information, send in the coupon. 


, Room P-4, Nemours Bldg., Wilmington 98, Del 
Please send booklet listing properties, applications 
and types of “‘Mylar”’ polyester film available. 


Title 


CIRCLE 51 READER SERVICE CARD 
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FROM REPUBLIC 


oF Ni d-te) COMPATIBLE IRON POWDERS 


* How they cut costs, broaden the 
application of powder metallurgy 


The big news in powder metallurgy continues to come from 
Republic. As a result of Project 501, Republic has developed and 
is producing at its Toledo, Ohio, plant, two types of carbon 
compatible iron powders. Designated as types MS and 

HS 6460, these powders represent a major break-through for the 
powder metallurgy industry. They are suitable for a whole 
new group of applications previously restricted to other 
materials of construction. Here is how they can cut your costs 
and broaden the application of powder metallurgy. 


TYPE MS is a soft, higher purity powder with excellent 
carbon compatibility. It can be used for comparable strength 
structural parts at Jower cost than obtainable with copper. 
Using only 1% graphite, MS can provide physical properties 
previously attainable only with 7-10% copper. 
MS is ideally suited for use in electrical part and electric motor 
applications—pole pieces, cores, permanent magnets, armatures. 
The softness of MS makes possible the fabrication of larger 
parts on normal pressing equipment. 


TYPE HS 6460 HIGH STRENGTH POWDER is suited for use in all 
major applications of ferrous powder metallurgy. It makes possible 
higher tensile strengths than ever before achieved with iron powder. 


Can be used for comparable strength structural parts at 
lower manufacturing costs than obtainable with copper 
infiltration. Excellent carbon compatibility enhances its ability to 
be heat treated. Additional manufacturing economies can be 
obtained because fewer operations will be required to obtain 
high density, higher strength parts. 

Our metallurgists and engineers are ready to help you utilize 
all the advantages of Republic Carbon Compatible Powders. 
Just mail the coupon to obtain their services, or for technical 
data sheets on Type MS and Type HS 6460 Powder, 


PRODUCT ENGINEERING * April 6, 1959 











and engineering 





AMF CUTS COSTS, builds a better pinspotter with Republic ELECTRUNITE® 
Mechanical Tubing. On the initial order, ELECTRUNITE saved American 
Machine & Foundry Company, Brooklyn, New York, $34,000 in manu- 
facturing their famous AMF Automatic Pinspotter. AMF was able to 
eliminate boring and grinding operations because ELECTRUNITE met 
O.D. tolerance requirements. This feature resulted in a savings of $15,000 
in fabricating operations. Another $19,000 was saved on the cost of 
ELECTRUNITE as compared with tubing previously used. In uniformity, 
quality, original costs, Republic ELECTRUNITE Mechanical Tubing can 
save you time and money, too. Call Republic, or mail coupon for facts. 


a. 








EXCEPTIONALLY HIGH STRENGTH -TO-WEIGHT RATIOS plus resistance to 
fatigue, stress, shock, and impact are values of Republic Alloy Steels that 
equipment builders have been relying on for years. Engineers and metal- 
lurgists of the Adams Division, LeTourneav-Westinghouse Company, for 
example, spent thousands of hours on research and testing of all types 
of steels to find one that would reduce ultimate fatigue to an absolute 
minimum in the drive axle of their "660" Motor Grader. They selected 
Republic Hot Rolled 4340 Alloy Steel. This fine steel not only resists 
fatigue, but also is able to take high torque without a permanent set. 
Specify Republic Alloy Steels where strength and toughness must resist 
heavy-duty roughness. Our metallurgists will help you. 


ear aee, 


NEW FABRICATING PROCESS MEANS ECONOMY. Ford Tractor 
power take-off counter-shafts cost less to produce using Republic 
Die-Form blanks, as compared with previous materials. Blank 
is shown on top ... completed shaft below. Die-Form is a new 
method of cold forming hot rolled carbon, alloy, or stainless steel 
bars into multi-diameter blanks ready for final machining. Since 


Die-Form blanks closely approximate the completed part, final 
machining is minimized. Handling costs for raw material and 
scrap disposal are reduced—production rates increased. Die-Form 
Process improves machinability of any given steel analysis. Permits 
further savings through use of higher feeds and speeds. Mail 
coupon for complete facts. 


REPUBLIC 
STEEL 


Woldé Widest Range 
oY Standard Steels and 
Stack Produc 


REPUBLIC STEEL CORPORATION 
DEPT. PE -6609-B8 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


© Have a powder metallurgist call. 


Send more information on: () MS Powder (1) HS 6460 Powder 
0 Die Form © Alloy Steel ELECTRUNITE Tubing 


Name 
Company 
Address 


Zone State 


r--------------- 
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Flexonics 


Applied Research... 
Development...Testing 








Flexonics Research Laboratories is 
the unique combination of excep- 
tional talent .. . practical thinkin 

. extensive experience .. . an 

modern facilities. 

he areas of primary interest are 
environmental engineering, hy- 
draulics, pneumatics, mechanics 
and metallurgy. 

Our laboratories perform vibra- 
tion, shock, high oak ten tempera- 
ture, sand and dust, altitude and 
salt spray tests. 

Functional testing includes liq- 
uid and gaseous flow, high and low 
pressure, impulse, applied motion 
and leak detection. 


ver 


You are invited to write for 
your copy of Flexonics Capa- 
bilities Summary. 


R-600 


ie 
Filexonics 


RESEARCH LABORATORIES 


of 
FLEXONICS CORPORATION 


851 N. State Street 
Elgin, Illinois 
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Drawing Pen Has Built-in Tank 
To the Editor: 

In your issue of Feb 23, p 48, you 
have in the “Why Don’t They R & D” 
section a request for a ruling pen with 
a built-in reservoir. Well, we have some 
news for you. We use a Bruning RULE- 
O-MATIC, which is a ruling pen and 
fits the description almost 100%. Here 
is a picture. —ApoLtF W ARNOLD 

Sharon, Mass 
@QOur thanks to other readers who 
wrote us about the Bruning pen as well 
as those who suggested the PELIKAN 
GRAPHOS made abroad and distributed 
here by John Henschel & Co.—Ed. 


Bruning RULE-O-MATIC 


—* 


PELIKAN GRAPHOS 


Paradise Inc, Heaven Dept. 
Proyect: Man 


Susyect: Development and Design Defi- 
ciencies 

Our first unit to come off the assembly 
line was serialized “Adam.” It is now 
evident that earth environment is show- 
ing up serious defects in this design. 
The head is too big for the chassis, and 
the shoulders are too broad. The hair, 
which adds nothing to sales appeal, has 
no thermal efficiency, and little durability. 
The chassis is as bumpy as the original 
Studebaker wagon and is fitted with nip- 
ples neither ornamental nor useful. 

Why didn’t Development plan in ad- 
vance on this Project? Gills were put in 
the neck and no muscles were provided to 
close the nostrils. Who changed the Specs 
at the last minute from salt water to air 
environment, and why wasn’t this change 
coordinated with Product Design? Who 
left tonsils to cause customer troubles? 

Product Design records show that the 
front office delayed decision on what this 
design was supposed to eat. The lead 
draftsman didn’t know whether the prod- 
uct was supposed to fly, crawl, walk on 
all fours, or ridiculously balance himself 
and locomote on two of his three rear 
appendages. Attachment of the internal 
organs to the frame was done by a layout 
man who is no longer with us. The liga- 
ments of the digestive organs become so 
lax after slight wear that the whole mess 
drops down into the after section and 
makes the product look like a tabby cat 
about to give birth to nine kittens. 
Shoddy design on the small intestine re 
sulted in excess material which was shoved 


down into the lower right-hand corner, 
forming a useless appendix which is play- 
ing hob with our customer relations. 

The Sex Section had no instructions 
and couldn’t make up its mind. Was it to 
be a further development of previous mod- 
els and carry its sex glands in its back, or 
should new ideas about external mounting 
be adopted? Preliminary design was for 
the former, but at the last minute they 
were shoved down through the abdominal 
wall, leaving a hole that is causing all 
sorts of customer trouble. Plumbing had 
to junk its original design and latch on to 
the Sex layout. Our Logician apparently 
decided that one external organ would 
cause this design all the trouble it could 
endure. Even here, Purchasing over-pro- 
cured on this item. 

Our Lot II redesign appears somewhat 
better. The external covering has been 
greatly improved with subsurface contour 
ing and streamlining. The frame is more 
resilient and shockproof and the uphol 
stery is of far better material. The chassis 
is fitted with two symmetrically mounted, 
yet functional, adornments which are de 
signed in good taste and esthetically sound 
principles. The Sex Section abandoned ex 
ternal mounting, but here again, the Prod- 
uct exhibits important design deficiencies. 
The birth canal must have been designed 
by the office boy; it only lacks right angles. 
The thighs are so attached to the pelvis 
that the knees knock together when walk- 
ing. The Product is forced to adopt a 
swivel motion to avoid this, which is trans- 
mitted to the Derriere in a kinetically in- 
efficient manner. Fortunately, the Lot I 
Product is content to spend many hours 
observing this unremarkable phenomenon. 

Recent events on Earth indicate that 
Development and Design of Mark II 
Mod. I should be started without delay. 
Department Managers are directed to 
initiate preliminary planning immediately 
Improved Product Engineering is expected 

—J H Jenovan 
Director 


© We thought this Project Report should 
be passed on to our readers. Our thanks 
to J. M. Martin, Manager, Product Engi- 
neering Dept, Consolidated Electrody 
namics Corp.—Ed. 


Light-duty Heating Element 
To the Editor: 

Your Feb 23 issue (p 48) listed an in- 
quiry from W. Rosenberg, a reader, asking 
why a light-duty, thermostatically con- 
trolled, resistant-type heating element 
for attaching to hot-water piping systems 
between heater and faucet . . . was not 
developed. This is an old application story 
at Chromalox as we have heaters designed 
to fulfill the exact problem. 

—R A McLean 
Edwin L Wiegand Co Pittsburgh 
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A timing belt that can serve as a V-belt... 


. . . has been developed by U S Rubber (Gilmer 
plant, Philadelphia) and is now ready for produc- 
tion. The belt can drive from both sides because 
it has a toothed contour on one side, and the stand- 
ard V-belt shape on the other. USR expects it to 


prove particularly useful for serpentine drives—in 
variable-speed units, machine tools, autos, and almost 
anywhere several units must be driven from a single 
shaft. (More details on design and application of 
this belt in a forthcoming issue. ) 


Fiber-reinforced lead may be the answer ... 


... to the problem of gaining lead’s advantages with- 
out compromising mechanical requirements. Prelim- 
inary reports of research sponsored by the Lead 
Industries Assn indicate that lead can be reinforced 


An “inorganic rubber” and several 


. are among the phosphinic-nitride polymers 
reported by Naval Research Laboratory. 

As A. J. Bilbo of NRL pointed out to a recent 
Navy symposium on materials research, the phos- 
phinic-nitride family “represents one of the very few 
inorganic chemical systems capable of forming 
polymers with controllable properties.” 


with fibers of stronger metals (PE—Feb 17 '58, 
p 151) just as plastics are reinforced by mats of 
glass—with a corresponding improvement in me- 
chanical strength. 


promising resins... 


None of the new polymers is expected to provide 
a final, over-all answer to the problem of combining 
flexibility with heat resistance and chemical stability. 
But, says Bilbo, “each has properties which would 
encourage its use for specific limited applications 

(Note: For another interesting Navy report on 
elastomers, see p 16.) 


Power tubes of advanced design ... 


. as well as triodes and tetrodes, are under 
development at RCA. These are subminiature tubes, 
featuring unusually simple construction, and prom- 
ising high performance combined with outstanding 
resistance to shock and vibration. 

In the new design, mica plates and glass support 
are replaced by conical, copper-plated-steel mounting 
flanges, to which moly support rods (they also 
serve as lead wires) are attached; and a metallized 
ceramic base plate. In the triode and tetrode, the 
anode is nickel-plated steel; the grid, molybdenum; 
the cathode sleeve, nichrome; and the cathode cup, 
nickel. In the power tube, the anode is a metallized 
ceramic. The assembly is designed for brazing (at 
2060 F in hydrogen) instead of welding. 

RCA says test units have operated at tempera 
tures from —270 to 660 F and can stand vibration 
on the order of 6000 cps at 2 g. 

As to performance, preliminary tests indicate the 
power tube will operate on a heater current of 0.8 
amp, voltage of 6.3; and will be capable of handling 
100 w or more at frequencies to 400 mc. 

RCA’s Tube Div expects to make triodes and 
tetrodes available by the end of the year. The power 
tubes are still in the lab; are not to be available—even 
in sample quantities—before 1960. —ARG 


PRODUCT ENGINEERING * April 6, 1959 













































































Developmental power tube features simplicity of design, 
with conical mounting flanges and support rods that also 
serve as leads. They plug in like standard tubes. 


AMERICAN 9 












































MODULATION 


PCM is a new method of coding voice and analog 
information into digital form. It provides a com- 
pletely digitalized message by time-division multi- 
plexing of voice circuits. Adaptation of the technique 
offers advantages in signal-to-noise characteristics, 
signal regeneration, message security and equipment 
reliability not usually achieved with conventional 
techniques. 





A 96-voice channel, fully transistorized PCM equip- 
ment for cable and radio transmission meeting rugged 
military requirements is now being developed by the 
Communications Department of Raytheon’s Govern- 
ment Equipment Division. In this system a sampling 
frequency of 8,000 cycles is used. Each sample is 
coded in six-bit binary form, at a bit frequency of 
4.6 mc. Many new circuit techniques, closely allied 
to high-speed data processing and computer systems 
are being developed for this equipment. 
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NEW OPPORTUNITIES WITH A FUTURE 


Your background in design, development, production or manufacturing of 
radar, sonar, infrared, communication or countermeasure equipment may 
qualify you for an engineering future with Raytheon. Please write to Donald 
H. Sweet, Professional Personnel, Raytheon Manufacturing Company, Gov- 
ernment Equipment Division, Wayland, Massachusetts. 





Engineering Laboratories: Wayland. Maynard, Mass.; Santa Barbara, Calif. « Manufacturing Facilities: Waltham, North Dighton, Mass. 
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Excellence in Electronics 
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World’s purest aluminum is claimed by Soviet engineers .. . 


. and they say they can make it commercially. 
[his is metal 99.99999% pure, and apparently mono- 
crystalline in structure. ‘The Russians are so proud 
of the accomplishment they've even given the mate- 


Solderable tin-nickel coatings . . . 


. that equal silver in their spreading ability are 
under test by Britain’s Tin Research Institute and, 
says the Institute, they'll maintain “a very reason 
able level of solderability” in dry storage at normal 
temperatures for a period of at least two years. In 


It will be known as “Seven 
A semiworks plant is now under 
construction near Moscow. First applications are 
expected to be in the electronics industry. 


rial a “trade name.” 
Nines” aluminum. 


humid atmospheres, though, “maintenance of solder 
ability is likely to depend very much on the quality 
and especially the thickness of the applied tin ot 
tin-alloy coating.” Applications for this type of coat 
ing include watch and instrument parts 


A simple monitoring system for battery water level . . . 


. . « has been devised by H W Herrmann & Co, 
Ludwigsburg, W. Germany. Small cup-shaped caps, 
made of a plastic that’s elastic and transparent, are 
designed to fit over the battery collars, and an inner 
ring extends into the battery like a short length of 
tubing. Because the caps are flexible, they can be 
compressed to expel air; and, when installed on the 
battery, will fill up with water. 


As long as the battery remains filled to capacity, 
the caps remain filled. If, however, the battery 
water level drops below that of the end of the tube, 
the water in the cap flows out—giving a quick and 
positive indication that a refill is needed. A small 
outlet at the side of the screwed junction permits gas 
to escape. On 6-v batteries, 3 caps are used; on 12 
batteries, 6 caps. 


To reduce wear when nylon bearings are used with steel shafts... 


. German engineers are testing a sintered plastic 


mix incorporating molybdenum disulphide. They 
report the bearings perform well and are easy to 
form and assemble. Farbenfabriken Bayer, AG, 


Leverkusen, supplier of the material, cautions, 


Thermal tripping device . . . 


. is built into a new switch designed at Allge- 
meine Elektrizitaets-Gessellschaft (AEG) of W. Ger. 
Key to the thermal action is a curved, pretensioned 
bimetal strip, supported by current-carrying knife- 
edge contacts, and welded to a strip carrying an 
interrupting contact (see diagram). 

When the current through the switch becomes 
excessive, AEG explains, the bimetal strip becomes 
heated and bends upward, opening the contact and 
stopping the flow of current. Furthermore, the con 
tact stays open even after the strip has cooled, pro 
viding a built-in safety feature. Only by pressing 
the switch button can the tripping device be re 
turned to its original position so current may again 
flow through the system. ARG 
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though, that wear rates of various nylon formulations 
can differ markedly, depending on the metal used 
for the shaft 
ings that work against stecl; but a different formu 


Moly disulphide seems best for beat 


lation may be required for bronze and other metal 
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Switch contoct 


Anife- 
edge support 


Bimetol strip switch ond 


interrupting contoct 


New safety switch with bimetal tripper. Dotted lines show 
position taken by strip to cut off current when circuit is 
overloaded. AEG foresees its use in electric appliances 


and other equipment using smaller size motors 
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12.0 ‘GG’ reduced to 0.6 '‘'G’ 


This Is Environmental Protection! 


Look at the above illustration, showing two Bendix air data sensors on an 
electromagnetic shake table. Notice the left hand unit which is mounted solidly 
to the oscillating head of the shaker. The image is blurred because a vibratory 
input of about .187” double amplitude at 35 c.p.s., equalling an acceleration force 
of 12 “g’s”, is being applied directly to it. 

Now look at the right hand unit mounted on a Robinson engineered 
mounting system...some difference! The clear image of this equipment shows 
the typically high isolation efficiency (over 95%) of the Robinson MET-L-FLEX® 
mounting design. 

Other Robinson designs provide similar protection at higher frequencies 
where the input often reaches 30-40 “g’s’”.. The natural frequencies of such 
mounting systems are held within limits which are not critical to the equipment. 


Utilizing this mounting system radically reduces the environment to a level 
easily tolerated by any reasonably well designed electronic equipment. Such a 
mounting eliminates the need for costly and time consuming ruggedization. 
Over-all space and weight are held to a minimum. 

Because of the proven performance and reliability record of airborne com- 
ponents now protected by Robinson mountings, an increasing number of manu- 
facturers in the electronics industry are incorporating Robinson mountings as 
an integral part of their basic equipment design. 








“Performance is the reason... Reliability the Result” 





ROBINSON CONTROL 1S RELIABILITY CONTROL 


ROBINSON 4V/4TION ING: 
TETERBORO:- NEW JERSEY 
West Coast Engineering Office: Santa Monica, Calif. 
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Washington 


Industry will get a chance to argue .. . 


about the new space agency’s patent regulations on 
May 18. The National Aeronautical and Space 
Administration will hold public hearings in Wash- 
ington to clear up confusion over its waiver policy. 

Companies doing business with the new agency 
have complained about the red tape involved in 
getting patent rights for items developed under 
NASA Research projects. 

NASA officials, however, claim that it is more a 
matter of confusion rather than outright conflict. 
“Once we've had a chance to explain the system” 


? 


they say, there is seldom any problem with red tape. 

NASA allows a company to keep patent rights on 
processes having substantial commercial value, but 
little military use. But, a company must prove this 
and apply for a waiver to the NASA patent board. 
If the waiver is granted, then the company must 
market the product within five years. 

NASA’s patent policies are stricter than those of 
the Dept. of Defense’s. Defense automatically relin- 
quishes patent rights except for non-exclusive, royalty- 
free use by the Government. 


The Navy’s ocean-bottom program . . . 


has just been unveiled in a recently de-classified re- 
port. The Navy said its $258-million, 10-year pro- 
gram—dubbed Tenoc—calls for stepping up R & D 
spending in this field from $9.9 million in fiscal 
1959 to $27.8 million in 1969—a total of $193.3 
million. 

The Navy will also apend some $11.8 million on 
new buildings, laboratories, etc., $51.6 million for 
some 18 new oceanographic research ships, and $1 
million for a new pier. One estimate is, however, 
that the Soviets will spend three times this amount 
over the same period. 

The move by the Navy is spurred by the growing 
importance of submarine warfare—both attacking 
and defensive. And, it has been given the highest 


priority. The program calls for operating one re 
search sub in each ocean, as soon as possible. 

Reynolds Metals Company recently announced 
(PE, Mar 9, 59, p 25) that it is developing an all- 
aluminum sub that can dive to three-mile depths, 
and stay submerged for 36 hours with 100-mile range. 
The Naval Ordnance Test Station has another re 
search submarine under study, too. It is being de 
signed to submerge to 7-mile depths—the deepest 
known depths in the ocean—with a 50-mile under- 
water range at 5-knot speeds. 

The Navy also has plans to convert some existing 
submarines to ocean research work. Months ago, the 
Russians announced that they had already converted 
submarines for this purpose. 


A major re-shaping of Navy’s Bureau structure .. . 


is in the offing. Navy wants to combine the Bureau 
of Ordnance and the Bureau of Aeronautics under 
a new Bureau of Naval Weapons; establish a new 
post of Assistant Secy. of the Navy for Research and 
Development; and create a new office of Deputy 
Chief of Naval Operations (Development). 

If the Secretary of the Navy Gates creates the new 


The Supreme Court has refused 


on the merits of the controversy between nuclear 
physicist Jerome Spevack and the Atomic Energy 
Commission (PE—Mar 23, p 11). Spevack had 
appealed a lower court ruling which upheld AEC’s 
right to publish previously classified information on 
a heavy water process. Spevack claimed his rights 
to obtain foreign patents on the invention he revealed 
to AEC would be endangered by AEC’s publication. 
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post of Deputy CNO (Development) it would be 
come one of Navy’s most powerful offices. The 
deputy would be charged with coordination of all 
research, development, test and evaluation programs, 
plus, the Guided Missile Div. of CNO (Air) and the 
job of scientific data collection and development 
coordination now handled by ONR 


rule... 


Spevack, by paying a $30 patent fee no later than 
May 25, will obtain his US patent, which amounts to 
publication of his process anyway, the courts said, 
hence it found no reason to rule on his case against 
AEC, or, the courts said, if Spevack doesn’t pay hi 
fee, then the lower court is to dismiss his case on 
May 25 on the ground no injunction against the 
Atomic Energy Commission is warranted 
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WHAT'S HAPPENING IN... 


Rhenium: guinea pig 
for alloy development? 


Rhenium is a scarce and costly 
metal, perhaps never to be available 
in quantities greater than 5 tons a 
year. But it has a number of out- 
standing properties (PE—Dec 15 ’57, 
p 6; and Mar 17 '58, p 66) that make 
it exceedingly interesting. 

It’s one of the most refractory of 
all metals, with melting point above 
5700 F and recrystallization tempera- 
ture between 2400 and 2700 F. 

Though it work-hardens faster than 
almost any other metal, it has a re- 
markable ability to increase the duc- 
tility of molybdenum and also en 
hances the ductility of tungsten to 
extent. For instance, alloying 
with rhenium permits direct fabrica 
tion of molybdenum even in the pres 


some 


ence of as much as 500 ppm of oxy 
gen, and at temperatures down to 
that of liquid hydrogen 

Alloying in itself is a way to extend 
the supply of rhenium; but, R. I. Jaf 
fee of Battelle Memorial Institute has 
suggested, if we can find out how and 
why rhenium does its work, perhaps 
it would be possible to apply these 
principles using other metals to ac- 
complish the same ends. 

Rhenium’s three 
to lie in the areas of oxygen 
redisposition (so that it can not wet 
the grain boundaries of the alloyed 
metal), mechanical twinning (to per 
mit deformation at relatively low 
stresses), and the unlocking of dis- 
locations. No other element seems 
to do all there jobs. But Jaffee holds 
out considerable hope for combina 
tions of alloying elements which, to 
gether, might equal rhenium’s effects. 


major abilities 


seem 


New words 
Vi-Three for “Thermal” 


Thermal, as everyone knows, means 
“of or pertaining to heat or tempera- 
ture.” But, when it comes to nuclear 
engineering, “thermal” has at least 
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have a 
general heat or temperature canno- 
tation, but one applies especially to 
“ordinary” or fission atomic reactions; 
another to the fusion reactions of the 
future; and a third to either type. 

In fission reactions, thermal refers 
to a situation in which the reaction 
causing atomic particles (neutrons ) 
are slowed down 


three special meanings. All 


from their normal 
high-energy state to one comparable 
with the medium in which they are 
found. At this relatively low level, 
their energy is measurable in thermal 
(temperature) terms and is generally 
so described. As the nuclear scien 
tists put it, “since such neutrons are 
in thermal equilibrium, with their 
environment, they are known as ther 
mal neutrons, and the reactor utiliz 
ing them is a thermal reactor.” 

Quite different is the “thermal” 
of fusion reactions. Here, it refers to 


a nuclear reaction which occurs by 
virtue of acceleration of atomic pat 
ticles to exceedingly high velocities, in 
volving and utilizing extremely high 
temperatures (PE—Aug 18 '58, 
p 21). It is only with the aid of such 
high temperatures that we have been 
able to make nuclear fusion take place 
on a scale that may produce usable 
power. ‘The 


“thermonucleat 


terms “fusion reaction” 
reaction” are 
therefore used interchangeably. 


The third meaning of thermal in 


and 


nuclear engineering comes in rating 
the output of a nuclear reactor (PE 
Oct 20 ’58, p 10). Here, thermal 
kilowatts (as opposed to electrical 
kilowatts) are used as an index of 
the total amount of heat produced 
by the reactor. It is usually three or 
four times the electrical kilowatt rat 
ing, since much of the heat produced 
is lost or wasted. 


(Note: 


Our 


For earlier installments of 


continuing dictionary of new 


PE—Mar 23, 


words in 


p 12. 


science, see 


atom briefs .. . 


Beryllium will likely be the British 
choice for cladding fuel 
in gas-cooled _ reactors-of-the-future. 
Though costly and difficult to fabri- 
cate, its nuclear properties are so su 


uranium 


perior to those of stainless steel that 
United Kingdom Atomic Energy Au 
thority experts believe it will be worth 
its cost. 


Reactor roundup: A brief but com 
prehensive listing of the companies 
active in reactor development and 
operation, and of reactor types, is 
contained in a 12-page printed booket, 
Atomic Industry—1958, prepared by 
Atomic Industrial Forum, 3 East 54th 
St, New York 22 


bers is $1.25. 


Price to nonmem- 


ARG 





Fuels light up 
for research 


Fluorescent droplets will help engi- 
neers at Univ of Wisconsin in a new 
study of fuel-air mixing and combus- 
tion processes for the National Sci 
ence Foundation. 

The fluorescent-spray technique (see 
photograph), makes it possible to 
take sharp, clear pictures of the proc- 
esses as they occur, is expected to 
“help formulate an over-all theory of 
the atomization and vaporization of 
liquid fuels in continuous-flow, hetero 


geneous combustion systems.” 


Liquid fuel, mixed with fluorescent pig- 
ments, is sprayed into stream of light for 
photographic studies in Wisconsin lab. 
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DOWTY 


PRESSURE BALANCED 


HYDRAULIC GEAR PUMPS 
Developed and proved in England 


Volumetric efficiencies exceeding plication requiring fluid power get 14 sizes in 4 medel groups 

90% are normal in this line of gear the facts on Dowty Pumps clockwise or counter-clockwis¢ 

pumps developed in England by FEATURES rotation . . . flexible coupling or 

Dowty Hydraulic Units Ltd. and i wre : overhung belt drive 

e Pressure balanced self-compen- Both flange and foot mounting 
sating design . . . eliminates ma- offered on all models 


jor cause of internal leakage 

APPLICATIONS 
Road building machinery 
Farm equipment 
Fork lift trucks 
Power shovels, backhoes, etc 
Hydraulic power packages 


now offered for the first time in 
the United States by Berry Hy- 
draulics. Unique cartridge design 
eliminates any internal alignment 
trouble. The entire pumping as- 


Unique cartridge construction 
. minimum of working parts 
Superior performance over a 
sembly is self-compensating for wide range of operating speeds 
normal wear, thermal expansion, pressures, temperatures and oil 
pressure fluctuation and fluid vis- viscosities 
cosities, assuring dependable opera- High output to weight ratio 
tion and long life. For economy and medium pumps weigh under 1 
improved performance in any ap- lb. per horsepower 


Presses, machine tools, etc 
Garbage disposal, dump trucks 


Marine applications 





MAIL THIS TODAY FOR COMPLETE DATA 
Berry Hydraulics 


BERRY HYDR AU LICS 2242 Oliver Building, Pittsburgh 22, Pa. 


Please send information on Dowty Hydraulic 
A division of Oliver Tyrone Corporation Gear Pumps to: 


-_ — 
| 
| 


Manufacturers of rotating piston pump/motors 
from 72 to 300 GPM, pressures to 3000 PSI Name 


General sales office: Oliver Building, Pittsburgh 22, Pa Cc 
Southern sales office and plant: Corinth 1, Miss ompany 


Address 
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“DEVELOPMENTS TO 


New specs for steel 
and nickel castings 


Another grade of stainless steel in 
class A 296 and significant changes 
in specifications already adopted for 
both the A 296 and the A 297 groups 
are announced by ASTM, following 
its recent series of committee mecet- 
ings. There is also promise of new 
specifications for nickel, nickel-copper 
and nickel-chromium-iron castings. A 
joint committee has been formed to 
work on them and should have some 
progress to report at the June meet- 
ings, 

The new A 296, designated CA-40, 
has a carbon content of 0.20 to 0.50%, 
with other elements held to these 
maximum percentages: Mn, 1.00; Si, 
1.50; P, 0.04; S, 0.04; Mo, 0.5; Ni, 
1.00. Chromium content can range 
from 11.15 to 14%. Tensile strength 
is 90,000 psi (min); yield, 65,000 
(min). 

‘The maximum permissible silicon 
content for grades CB-30 and CC-50 
is also raised: from 1] to 1.5%. 

The changes in class A 297 reduce 
the minimum permissible elongation 
(in 2 in.) from 15 to 10% for grades 


HH, HI, and HK. For grade HI, 


Dee ee Me ene ae ae Oe 


WATCH... 


minimum permissible tensile strength 
is also reduced, from 75,000 to 70,000 
psi; and for HK the minimum drops 
from 70,000 to 65,000 psi. 


Rubber paradox 


With most materials, high resist- 
ance to heat is accompanied by better- 
than-average resistance to gamma 
radiation. Not so with synthetic rub- 
ber. As R. E. Morris of Mare Island 
Shipyard points out, “The rubbers 
which have excellent heat resistance, 
namely silicone, fluorosilicone, and 
perfluoro, have been shown to have 
poor resistance to radiation”; while 
one of the SBR styrene-butadiene 
rubbers is among the best in this re- 
spect. Also showing good radiation 
resistance in Navy tests are one of the 
urethane rubbers and an acrylonitrile- 
butadiene (NBR) type. Both showed 
good resistance to compression set at 
relatively high irradiation levels. 

Even the best of the rubbers, 
though, will break down at radiation 
levels of 10° roentgens; though the 
ones listed above, aided by certain ad 
ditives, will maintain their resiliency 
and sealing ability to levels of 10°. 


briefs .. . 


More complex castings can be de- 
signed says Atlantic Casting & Engi 
neering Co, by taking advantage of 
pattern-making processes that com 
bine metal and lost-wax techniques. 
[hey can produce forms for plaster- 
mold casting that would be locked in 
if standard methods were used. A C & 
E,. makes the major portion of the cast 
ing in brass, but molds the locking 
sections in wax or plastic. The com- 
bination pattern is then cast in plas 
ter, the brass section of the pattern is 
withdrawn, and the wax vaporized. 


Heat-resistant glasses that have ex 
cellent optical properties and low 
thermal expansion, yet melt at mod 
erate temperatures, can be prepared on 
the zinc borosilicate system, National 
of Standards 
They've been testing a number 


Bureau researchers 1¢ 
port 
of zinc borosilicate formulations, se 
eral of which appear to have higher 
moduli of elasticity than standard op 
tical glasses, sag resistance at least 
equal to that of commercial borosili 
cates, and satisfactory chemical 1 
recommend further 
tests, particularly with aluminum and 


magnesia additions. 


sistance. They 





Tungsten forges ahead 


If improved fabrication techniques 
can do the trick, tungsten should soon 
be one of the most widely specified 
metals. Already being forged and spun 


(PE—Nov 11 ’57, p 9), it’s 


now 


\ 
~» 


being deep-drawn and extruded into 
unusual shapes as well. The photo- 
Fansteel Metal 
lurgical Corp, illustrate present state 
of the art—a far cry from the situation 
even a few years ago. 


graphs here, from 


Possible appli- 


cations for such parts now extend 
well beyond the electronic field. For 
instance, it should soon be practical 
to use tungsten more extensively in 
gyro rotors, and perhaps also for 
rocket-engine parts. —ARG 


Spun and deep-drawn tungsten parts now being produced by Fansteel are much thicker in cross-section and more complex 


in shape than those of a few years ago. 


16 MATERIALS 


Spun shapes are at left; deep-drawn cups and crucibles above. 
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MUELLER BRASS CO. 
OFFERS 7 WAYS TO 
PRODUCE YOUR PART 


Mueller Brass Co., because of its diversified manufacturing facilities that encompass a wide 
range of fabricating methods, is in the unique position of being able to offer you, the 
purchaser, an intelligent, unbiased analysis and recommendation of the best, most economical 
method by which your particular part can be produced. As the result of over 40 years’ 
experience, the “Methods Analysis Department’ has at its command complete knowledge of 
the advantages and limitations of each production process. After receiving detailed knowl- 
edge concerning the end use of the part, material specified, conditions under which it must 
operate and other pertinent factors, these analysis engineers make their recommendations. 
Every detail is considered. In many cases, methods analysis engineers recommend a simple 
design change that makes practical a much more economical 
method of production. This technical service, offered only by 
Mueller Brass Co., is given to each individual inquiry and is your 
assurance that you will get the best product at the best price... 


made the one best way .. . by Mueller Brass Co. 


Send today for free technical literature on any one or all of the 
seven fabricating methods. 


FORGINGS 


Production equipment is 
available to produce press, 
hammer or cored forgings of 
any practical shape in sizes 
ranging from a few ounces 
te 150 Ibs. in brass, bronze, 
" i and 9 , 
in 27 standard, as well as 
special, alloys. 








COLD-PREST® 
IMPACT EXTRUSIONS 


Mueller Brass Co. has com- 
plete machinery for producing 
Cold-Prest impact extrusions 
of aluminum, copper, brass, 
bronze and steel. Extrusions 
up to 28” in length are possi- 
ble, depending on wall thick- 
ness and other design details. 
Parts can be designed having 
ribs, flutes, splines or bosses 
... with multiple wall diam- 
eters and with uniform or 
tapered wall sections. 





SCREW MACHINE 
PRODUCTS 


Mueller Brass Co. has one of 
the world’s largest automatic 
screw machine departments 
fabricating both ferrous and 
non-ferrous custom parts.We 
can produce an infinite vari- 
ety of shapes and sizes from 
%e" to 3%” in wide range of 
free cutting and specialized 
alloys. Complete facilities for 
all secondary and finishing 
operations, as well. 





POWDER METAL PARTS 


Mueller Brass Co. can supply 
precision Sinteel" powder 
metal parts in wide range of 
sizes and metals at high 
production rate. Parts avail- 
able from iron, brass and 
copper alloys. Parts may be 
ordered with such character- 
istics as self-lubrication, con- 
trolled porosity and good 
electrical and magnetic 
properties. 


MUELLER BRASS CO. 
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PORT 


...and our methods analysis service 


helps you determine which is the best 


...and most economical method 


SAND CASTINGS 


We specialize in the produc- 
tion of pressure-tight red 
brass castings. We utilize 
both metal match plate and 
weed patterns. Facilities in- 
clude tool room and pattern 
shop, electric melting fur- 
naces, high capacity core 
room and both bench and 
floor molding equipment to 
handle wide range of sizes. 








HURON 
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FORMED COPPER 
TUBE 


Mueller Brass Co. has modern 
facilities for forming seam- 
less copper tube into a multi- 
tude of shapes. Forming 

thods used include bend- 
ing, spinning, expanding or 
swedging, upsetting, flaring, 
flattening, beading and 
grooving, drilling and pierc- 
ing, machining and joining. 
Formed copper tube coils are 
also available as single, 
double, spiral and serpentine 
shapes. 
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PLASTIC INJECTION 
MOLDING 


‘ s 
‘ \f 


Injection molding of plastic 
parts is still another process 
offered by the Mueller Brass 
Co. Parts are molded from 
such plastics as— nylon, poly- 
ethylenes, polyvinyl! chloride, 
Styrenes, linear acetal, chio- 
rinated polyether, polycar- 
bonates or polypropylene,de- 
pendent on part application. 


MICHIGAN 





MAN FROM 
MUELLER BRASS CO. 


Since only Mueller Brass Co. 
can produce your part by all 
the methods, only the Man 
From Mueller Brass Co. can 
give sound advice on the one 
best method of production. 
Over 40 years of research, 
engineering, manufacturing 
and marketing experience 


stands behind him. When you . 


are specifying and purchas- 
ing fabricated metal parts, 
call in the MAN FROM 
MUELLER BRASS CO. 


CIRCLE 58 READER SERVICE CARD 
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10,000 P.S.1. 
SOLENOID VALVES 


Important: 
These valves are 
standard catalog items. 


@ They are available for immediate deliv- 
ery (in stock) at standard valve prices, for a service which 
generally requires costly (made-to-order) special valves. 

@ Shut off and 4-way valves in 44, ¥% and 
V2 inch port sizes are rated for 10,000 P.S.I. liquid or 
gases, They will withstand surges of up to 15,000 P.S.I. 
without damage to the valves’ sealing qualities (designed 
for a burst pressure of 30,000 P.S.I.). 

Solenoids are available for 115, 230 and 460 volt A.C. 
operation. 

@ long maintenance-free service is 
achieved through the leak-proof ‘‘Shear-Seal"’ design. 
Optically flat metal to metal sealing surfaces (of the 
self-aligning sealing rings and the mating rotor face) are 
protected by staying in constant intimate contact: flow is 
always through the center of the ‘Shear-Seals,"’ never 
across sealing surfaces, Sealing qualities actually improve 
as the seals lap themselves to a more perfect fit with each 
valve operation. There is no external shaft leakage be- 
cause the pressure is confined to the flow passages. 


For complete data write 


for catalog S-10000. 
CONTROL VALVE DIVISION 


Ww arksdale valves 
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NEW PRESSURE DIFFERENCE SWITCH 


SENSES A LOW DIFFERENCE OF 10 P.S.I. EVEN 


IN A SYSTEM AS HIGH AS 5000 P.S.I. 





FILTER 











9? 


PRESSURE 
SWITCH 
9653 


WARNING 


Example: 

FILTER INSTALLATION. 
When the filter be- 
comes clogged, the 
switch senses the 
pressure difference 
across the filter's in- 
let and outlet and 
actuates a warning 


CIRCUIT 


LOW 
PRESSURE 


ici 


PISTON 


<~ 


wos USTMENT 


Pp visiete 


MOUNTING 
BRACKET 


HIGH 
SENSING PRESSURE 


circuit. ELEMENT © © 


The new Model 9653 is constructed to 
sense a difference from 5 P.S.I. to 140 P.S.I. between two 
pressures. A sealed piston sensing element actuates an 
electric circuit on increasing or decreasing of a predeter- 
mined pressure difference. It is applicable to oil systems 
ranging from 50 P.S.I. to 6000 P.S.I. working pressure. A 
high proof pressure rating of 9000 P.S.I. is your protection 
against damage from surges and shock loads. Field setting 
is simplified by means of an external adjustment screw and 


visible dial. 





WE BUILD IN WE DON'T USE 


ew _3 


LINKAGES & 
BEARINGS 
Which wear quickly 
—(cause settings to 
drift and switch to 

fail). 





RUGGEDNESS 


Can take surges— 
(High proof pressures) 
Continuous operation— 
(Millions of cycles) 
No sticking— 
(in dirty fluid ) 





LABOR & MATERIAL SAVINGS 
UNSEALED 
PISTONS 


Which add to your 
installation cost (re- 
turn piping). 

Are critical to dirt-— 
(pistons get stuck). 


Ask for new pressure switch handbook and catalog '59-'60 j 


PRE i SWITCH DIVISION <> wsdal 
BOs 


“-@ 
arksdale valves 


5125 ALCOA AVENUE, LOS ANGELES 58, CALIFORNIA 


No return drain piping— 
(Sealed piston ) 
Mounts where convenient 
(Operates in any position, 
Not sensitive to vibration) 
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“Because It’s There” 


This now-famous answer to the question, “Why climb Mount Everest” 
symbolizes the sharp difference between the inquiring mind and the 
settled one, between the child and the adult, between the adventuresome 
and the complacent. 

Men in the prime of life smile over the curiosity and wonderment, 
the imagination and dream world of the child. But dotards slip 
back a little into the dream world and regret their inability to recapture 
the rest. For them, life has gone full circle; they’ve been to the center 
of the snail’s spiral and found it nothing but solid bone. 

These comments are prompted by a chance remark of Dr. Heinz Haber, 
scientific consultant for CBS, reported in PE for March 16 (p 47). 
Said Haber about the lunar probe: “So what? There is an over- 
whelming probability—almost a certainty—that the other side will look 
just like this side. No scientist in his right mind would spend a lot 
of money and effort to ascertain a certainty. And the same arguments 
hold for the exploration of planets.” 

He goes on to say: “If we want to raise a generation of true scientists, 
we must give them a true picture of scientific ideals and of the 
seriousness of the scientific age, so they can look upon us as mature 
and responsible people, and not as interplanetary Boy Scouts who some 
how failed to grow up.” 

Sorry, Dr. Haber, but we flatly disagree. It is our contention that 
the scientific mind must be an open one, that it must go personally to 
see the crest of Everest, the back side of the moon, the atmospheres 
of the other planets. Only then can we be certain 
We have so often been wrong. 

The danges always is the same—that the scientific mind matures 
—and sets like concrete. There is no wonder, no curiosity left. All is 
known; all is authority and certainty. And then some raw neophyte 
who knows nothing questions the certainty, and goes on to upset the 
scientific applecart. 

No, Dr. Haber, the lunar and planetary probes may just prove what 
we know.. We hope they do. But we can’t be certain until they have 
proved it beyond’ doubt. If this is being an eternal Boy Scout, we'll 
take the Scout Oath. As we said some 16 months ago and again 
since, we still “need to know.” And we suspect America does too. 


jong teen, 








Here's 
How to Cut 
Contact Costs... 
Maintain High 
Performance 
Quality... 


Use General Plate Clad 
Contact Materials 


Among the many advantages in using General 
Plate Clad Contact Materials are better electrical 
performance, longer operating life and lower fab- 
ricating costs. 

Single and double inlay, overlay and toplay 
make it possible to manufacture complete contact 
assemblies to close tolerances by single blanking 
and forming operations. Compare this to multiple 
operations whereby the contacts and supporting 
members are fabricated separately and then as- 
sembled by brazing, welding or staking methods 
and you readily see the savings in production 
costs alone. 

But that’s not all ... here at General Plate we 
specialize in supplying you with complete fab- 
ricated clad contact assemblies ready for installa- 
tion. They will save you money, time and trouble 

. problems of precious metal inventory and 
scrap disposal are eliminated. 

Why not find out how you can cut costs, in- 
crease performance with General Plate Clad Con- 


tact Materials and fabricated assemblies. Write: Typical example of how General Plate 
Clad single and double inlay reduces 
You Can Profit By Using General Plate fabrication and assembly costs by simple 


. . , one-step stamping. 
Clad Contact Materials 


METALS & CONTROLS (ti CORPORATION 


General Plate Division 1004 Forest St., Attleboro, Mass. 


FIELD OFFICES: NEW YORK * CHICAGO * DETROIT * INDIANAPOLIS * MILWAUKEE * PASADENA 
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West German Professor Can Afford 
To Be Aloof from Industry 


Bonn—In West Germany the profes- 
sor of engineering or science is rarely 
lured from his classroom into the na- 
tion’s industry. Unlike his US coun- 
terpart, he makes a much more com- 
fortable living on the campus, and, 
thanks to the enormous prestige that 
goes with the title of a full profes- 
sor, he can command a considerable 
asking price for consultant part-time 
work. 

Basic salary of a full university pro 
fessor employed under civil 
service arrangement] is about $5000 
a year. Additionally, he receives vari- 


he’s 


ous living supplements, and bonuses 
or fees. Professors attached to indus- 
try clinics can earn up to $15,000 a 
year. Of course, salaries of instructors, 
assistant and associate professors are 
considerably lower. 

The full professor arranges his time 
to suit himself. Often he will be in 
vited to serve on industry advisory 
councils for which he’s compensated. 
He may even serve actively, but still 
part time, with a company research 
staff, but an arrangement must be 
made with his university so that he 
can continue his teaching duties. 

In contrast, the non-professor head 
of the research department of a large 
than 
Were a full professor 


company rarely makes 


$8500 a 


more 
year 
inclined to leave his teaching and 
assume such a post, he would most 


likely start at $12,000 plus stock op 


Willy Messerschmitt, honorary professor 


tions, bonuses and other supplements. 

But the prestige of a full protessor 
ship in this nation precludes any in- 
dustry raiding of university campuses. 
An official of the West German gov 
ernment told Propuct ENGINEERING 
“The university professor here consid 
ers himself too ‘fine’ in most cases to 
associate with industry. He considers 


And he 


industry’s 


applied research demeaning 
is in constant conflict with 
desire to keep engineering progress 
secret.” 

As expenditures for R & D here are 
relatively little 


in the way of cash grants to universi 


low, industry makes 
ties, preferring to assign one or a 
number of professors to a given proj 
ect (for a fee) with the proviso that 
findings not be publicized. A number 
of the large industries maintain spe 
cial institutes undertake spe- 
cific assignments of applied research. 


which 


Professors, who ordinarily avoid in 
dustry, often respond to calls from a 
central research organization, Deutsche 
Forschungsgemeinschaft. Supported 
by federal and state governments 
D.F.S. expends R & D funds to uni 
versity and industry alike for 
tractual research. 

Another and fruitful link between 
industry and the professor is the Max 
Planck Society, with 40 research cen 
ters and laboratories devoted to both 
So _ efte 


reduced 


con- 


ipplied and basic research 
this 


between 


tively has organization 


antagonism professors and 
industrialists that a number of its guid 


like Prof. Karl Ziegler who 


developed low-pressure polycthylen 


ing lights, 


are better known for their managerial 
rather than engineer abilities 

not 
confused with honorary professo1 
Willy Messerschmitt, who, at the 


of 25, 


Operating professors are 


formed his own company t 
rack up an impressive string of achieve 
ments in propeller, jet and rocket 
driven aircraft design and production 
During the early part of his career 
it the Tech 
nical University of Munich where he 


received an honorary professorship 


he found time to lecture 


Hel 


Another unusual example is 
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Bruno Blaser, academician-career scientist 


Siemens & 
Halske’s chemical research laboratory, 


muth Fischer, head of 
who has been freed of enough dutie: 
to take on a professorship at the Tech 
nical Berlin. Bruno 
Blaser started as a_ professor, then 
joined Henkel Dusseldorf 


where he serves as director of research, 


University of 


Inc, in 


and simultaneously holds a professor 
ship at the Univ of Bonn 

But 
also the 
industry 


these are the exceptions and 
giants of West Germany’s 
and The 
average full professor still retains an 
Only the 
young university instructor with a doc 
torate 
demic life can be tempted to leave the 


Mo 


in profession 


education world 


aloofness from industry. 


and an impatience with aca 
campus for industry's higher pay 


tivated more by pride 
than by financial gain, the full profes 
lure of the 


sor who succumbs to the 


1 


mark is still a rarity 


Facility Aids Design 
of Tactical Equipment 


Fort Huacu 
I lion d 
ha been 


the | 


The new 1 facility 
vith an IBM 709 comp 
mobile tactical omputer 
from th 
computers are ¢ 
data 


sensory devices at the 


simulate 


now on ordet Tetih These 
mobile lesigned to 1 


trom ino 
front lin 


releas« 


CeIVE tclemetered 


this data, and 
that used by tl 


tegrate 


form can be 
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Snooper plane takes off . . . 


to begin its radio-controlled reconnaissance mission behind ‘enemy lines’. 


The SD-1 


drone, designed by the Radioplane Div of Northrup Corp., can carry either photo- 


graphic, television, or sensory equipment. 


mander making his tactical decisions 
With the new computer, technical 
personnel here will gather advance 
knowledge of how adequate such in- 
formation processing equipment will 
be in combat, and what characteristics 
are required of mobile field units. In 
addition, the facility will help develop 
operating procedures for front line 
sensory equipment that is vet to be 
developed. 
Ramo-Wooldridge _ is 


civilian contractor to supply technical 


acting as 


issistance and project supervision. In 
IBM and 
both sub 
ontractors of Ramo-Wooldridge, are 
issisting the project 


iddition personnel from 
Broadview Research Corp., 


five mobile units are 
under construction. Largest is MOBI 
DIC (Mobile Digital Computer), a 


van-mounted 


\t present 


unit 
uitable on Corps, Army and Theater 
level In the 
BASICPAC 


Computer), a 


air-transportable 


medium 
( Basic 


general 


category 1s 
Proce SOT ind 
digital unit, 
mounted in 


24-ton truck o1 


fully transistorized and 
i shelter carried by a 
tir-lifted by 
\ second medium-size 
the LOGIPAC 
Computer 
t ind 
LOGIPAC 


tran portable by 


helicopter 
mput 
(Logical Processor and 
will file and proces logis 
personnel-type — problems 
is also transistorized and 
24-ton truck or heli 
copter 
Another 
will 
tion from various smaller computers in 
the field 


¢ veral 


unit, a data coordinator 


upervise and coordinate informa 
‘his setup, consisting of 


computers and input-output 
truck or 
Finally, an information 


retrieval 


devices, is transportable by 


cargo aircraft 
storage 


and processor, the 
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The drone is recovered by parachute. 


INFORMER, will store vast amounts 
of information. It will be carried by 
truck or helicopter. 

Several pieces of surveillance equip- 
ment for gathering data that are fed 
to the computer systems are also un 
der development here. Already in pro 
duction is a surveillance drone, known 
as the SD-1 (above). A modified stand 
ard target drone, this pilotless craft 
is radio-controlled and carries camera, 


New Railcar Suspension 


I'V or “a combination of 
devices to detect ground targets.” 

Ihe SD-1 
launched with JATO equipment and 


SCTISOTY 


can be zero-length 
is recovered by parachute at the con 
More advanced 
being developed 


clusion of its mission. 
versions are with 
built-in generating equipment instead 
of batteries to power reconnaisance 
devices now in development. 

\ portable T'V camera has also 
been developed here to further take 
the guesswork out of military tactics. 
Ihe camera requires approximately 
the same size pack-mounted transmit- 
ter as was needed for voice communi 
cation during World War I]. Also in 
development is portable data coding 
which will transmit informa 
tion directly to a computer with the 
press of a button. 


devic Cc 


Meteorological studies are also on 
the agenda here, because weather has 
a vital influence on rocket and missile 
launching, distribution of fallout and 
the effectiveness of smoke screens. 
Hence, electronic devices for predic- 
tion of rapid local weather changes 


are now being developed. 


Cuts Weight, Adds Comfort 


Dererroir—Redesign of railroad and 
transit car suspension by Consolidated 
Foundries & Mfg Corp, replaces mas- 
sive single-casting construction with a 
lighter structure equipped with four 
weight, in 
comfort and cut 


castings to reduce dead 


crease ride mainte 
nance costs 
According t 
lo il ( 
vice president, principles on which 
} 


Robert N 


nsultant, and 


Janeway, 
Consolidated 
new suspension design is based in 
clude 

© Outboard 
springing. Locating the helical springs 


is far out as possible reduces roll as 


mounting concentrated 


the spring force is applied to a long 
Reduced rigidity of the 


springs made possible by this design 


lever arm. 
helps give the car a softer ride 
e Series design of springs. ‘The car i 


isolated from shocks caused by road 


bed irregularities by the same springs 
Each of 


these is really two springs separated 


that prevent excessive roll. 


by a plate. The lower spring is fre 
and absorbs most of the vertical shock 
Residual shock is transmitted through 


the separation plate to the upper 


spring. A snubber across this spring 
prevents vertical oscillation 

e Linkage mounted in rubber bush- 
ings. Sideways motion of the car rela- 
tive to the “trunk” is 


the linkage system is composed of 


restricted as 


hort, rigid elements connecting car 
ind truck 
have 
calibrated to 
deformation 
1 hock 


e Anti-nosing 


through rubber bushings 
characteristics 


shock by 


return to original shape 


L hese elastic 


absorb side 
force is expended 
component. Gravit 
xing between side frame and axlk 
Opposes of truck to develop 


periodic sidewise oscillation. As op 


tendency 


force is automatically 
tioned to 


cancelled, and 


posing p! po! 


urging force, excitation 1s 


“hunting” is elimi 
nated 

Ihe new suspension is scheduled 
for production at the Adirondack Steel 
Casting Division of Consolidated 
l’oundries, Watervliet, New York 


Further design details will be re 
ported in a comil 


ig Issue 


of Propuct 
ENGINEERING. 
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A reusable plastic coupling . . . 
is shown in various stages of assembly. 
fits into tube ends. 
coupling. 


Top view shows special plastic insert that 
Middle view shows insert installed. 


Bottom view the assembled 


Feature is a collet-type compression adapter that attaches coupling fittings 


to tubing, eliminating any threading or metal bands. 


Plastic Pipe Coupling Protects Tube Ends 


CLEVELAND 


\ new approach to plas- 
tic pipe coupling design eliminates 
inv threading or deforming of the 


ends being joined. It is done with a 


llet-type compression adapter with 
conical compression nut 
see photos). With a shoulder at the 
front 1 pull-up shouldered 
nut, the rest of the 


new 


in external 


end ind 
construction 15s 
similar to a 


ilthough conven 


tional pipe 
ould be 
inv other 

The coupling was de eloped by 
Rand Development Corp here, 
iailable for 
distribution on an 
US. 


element 


coupling. Th 
PV¢ 


plastic as desired 


coupling 


made of Crilastic o1 


which 
is making it manufac 
ture and exclu 
ive basis in the 

A key of the coupling is 
in insert fitting placed between the 
the tubc 


valve Or 


two ends being joined, or 
and any outlet of a 

When the two adapters arc 
pulled up tight with the coupling 
nut, the leakproof joint gives an un- 


end 
body. 


through-flow of the 
inal pipe size. The 


obstruc ted 


inside surface of 
the adapter collet has been serated 
for more friction and safety 
axial pull. 

If the 


to receive any 


igainst 


tube end 


1 . 
outlet of 


joint requires the 
extension 
another body, the coupling 1 
to a modified female pull-up nut a 
plied to the extension end Thi 


threaded, 


id ipt ( 


and a tube end with an 


idapter and male pull-up nut is at 
The coupling 


pipe of different 


tac he d 
with 


can bh 


liamet 


Facility to Simulate Gov't 
Data-processing Systems 


Wasuincron—To help investigate 


wide variety of unusual data proc 
ing problems of interest to the Go 
National Bureau of 


has designed a Pilot 
that will simulate 


ernment, the 
Standards 
Data 


new 


Proc cCSsSsoOl 
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realistically a variety of data processing 
systems. 

' Some of the applications PILOT 
will explore arc data 


processing applications; s¢ ientific data 


business-type 


reduction applications; control appli 
cations; and data processing network 
applications where the system commu 
other digital 


nicates with 


facilities 


compute! 


RANGE OF FORMATS 
Che PILOT 


of internal processing formats to save 


will have a wide range 
time in programming problems. The 
system has three independently pro 
grammed computers for performing 
special classes of operations, but all 
three are interconnected to work with 
each other. Two of the computers, 
acting cooperatively will be able to 
carry out special complex sorting oF 
operations. The third 
puter, called the input-output format 


controller, will specialize in editing, 


search com 


inspecting, and modifying information 
flowing into or out of the system 


Now—Ductile Beryllium 
Forgings 
Mass.—A 


forging technique for beryllium metal 


WORCESTER, closed-die 
that gives fine-grained parts with as 
forged ductilities to 6% has been de 
veloped by Wyman-Gordon Co in co 
with the Beryllium Corp 
brittleness of beryllium has 
ently, forced the Air Fore 


} 
i dre bi 


this material a till 


operation 
Extreme 
until rec 
to class 
metal in spite of a density only 
slightly higher than that 

nesium, and an elast 


times that of 


mn the 


prov 


on 
mete! Th 
company’ 


North Gl 


O00-ton 


USAF 18 
ifton, Ma 
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Red China, Seeking to Industrialize, 
Must ‘Nibble at the Bone’ 


The Chinese are restless in 
their effort to industrialize. And they 
say they are making progress even 
though they lack industrial 
equipment for manufacturing the com- 


LONDON 


heavy 


plex machines that are basic to pres- 
ent-lay industry. These are the com- 
Peter Trippe, Propuct 
ENGINEERING London correspondent, 
who has analyzed recent developments 
from Red China. 

To catch up with the rest of the 
world, though lacking the usual tools, 
the Chinese are Re- 
portedly, they are employing small 
machines in successive operations to 
produce parts fabricated by single 
large 


designing 


ments of 


improvising. 


machines elsewhere; they are 
with substitute materials 
where shortages of basic materials like 
steel exist; and they are simplifying 
machine design and augmenting ex 
isting equipment with whatever tools 
or talents lie at hand. They liken this 
busy effort to “ants nibbling at the 
bone.” 

Statements by government officials 
on industrialization may be optimistic, 
but nevertheless reflect the technical 
thinking dominating the country now. 
Mr. Liu Ting, vice-minister of the 
Ministry of Machine Building, says 
that recently the North East machine 
building plant was asked to build 
equipment for a fertilizer 
plant. Having no machinery to make 
the big component parts, 19 small ma 
chines of seven different types were 
built, then assembled in groups to do 
the job 

In the Nanking Automobile Works, 
Mr. Liu continues, a 200-ton press is 
doing the work of a 3500-ton press in 
truck crankshafts by succes 
sive press operations. The quality of 
meets specifica 
tions. Other shops without bevel gear 
generators are producing gears with a 
special attachment to a modified mill 
ine machine. 

With the acute shortage of steel. 
timber and cement are being worked 
into machine design. The Chunking 
Air Compressor works has a_ large 
planer with base and frame made of 
cement. The Changan Machine 
Building plant built a 12-ton lathe 


nitrogen 


forging 


these shafts, he says 
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with only two tons of steel. This ma- 
chine accommodates work up to 1 ft 
4 in.-dia. And the Wangohiang Ma- 
chine Building plant made a 5-ton 
crane of wood, saving 10 tons of steel. 

Another Chinese spokesman, Mr 
Wei Tse, says that ceramic compon 
ents show potential in engineered 
products. Ceramic plants are now 
producing several hundred items, in 
cluding parts for blowers and cen- 
trifugal pumps that go to chemical, 
metalworking, power generating and 
other Such items 
steel and can be produced locally be- 
cause Clay is found almost everywhere. 


industries. save 


Chinese leaders say many new prod 
uct designs are forthcoming. In one 
6-month period, 27,000 new products 
were introduced from 16 of the coun- 
try’s provinces. Most of these report- 
edly came from plants with poor fa- 
cilities. Mr. Tse, commenting further, 
said that “small factories scattered all 
China with only inadequate 
equipment have succeeded in build- 
ing a wide range of light tractors and 
small multipurpose motor trucks par- 
ticularly suited to local conditions and 
requirements.” 

Where possible, the Chinese say 
they are seeking shortcuts and simpli 
fied designs. The machine-tool in 
dustry especially is said to have mad 
gains with unit construction. And 
the Peking No. 1 machine- building 
plant reportedly has simplified the de 
sign of a universal milling machine 
whereby its 1200 original components 
are halved and its 557 


over 


electrical ac 
Ma 


weight was reduced from 3 to 


cessories cut by three quarters 
chine 
24 tons with capacity remaining equal 

What about the quality of stopgap 
The answer 
to this question is guesswork Hu 
man safety is undoubtedly disregarded 
And much of the equipment is cer 
tainly not expected to last. But the 
goal—rapid industrial development 
with limited technical resources 
be advancing. 


production and design? 


may 


Some products, too, are very pos 
sibly of high quality. Reports from 
China say factories are now turning 
out quality 
spring steel 


silicon, and 
all previously imported. 


stainless, 


The Chinese further assert they can 
produce acid-resistant materials su- 
perior in strength to Western equiva- 
lents, and super-hard, crystal-glass, 
high-precision bearings that match 
Sweden’s best. They also are making 
sintered aluminum. 


ARPA Defines 
“Military” Space 


New 


guidance, 


York 
control 


Studies in propulsion, 
and 
among their most important projects 
said Admiral John E. Clark of the Ad- 
Agency at 
Conference 


tracking are 


vanced Research Projects 
the recent IRE Annual 
here. 

Another important area is in the 
defense against incoming ballistic mis- 


Admiral Clark 


that there were several questions still 


siles pointed out 
to be answered before there will be 
iny real defense: how to speed de- 
fense reaction time; how to discrim- 
inate between warheads and decoys; 
how missiles behave on reentry; how 
incoming missiles look to the naked 
eye; radar, infrared detectors, optical 
trackers and normal radio; what are 
the effects of high-altitude nuclear ex- 
plosions on incoming atomic war- 
heads? 

Admiral Clark defined ARPA’s re 
sponsibility in space as finding the re- 
quirements and missions that can 
be used by satellites in space for mili- 
tary purposes. This contrasts, he said, 
with the National Aeronautics and 
Space Administration’s responsibility 
to answer the more general questions: 
What should we do to explore space 
and the universe, and what is man’s 
significance in the universe? 

When asked about 
space agencies in an organization 
to the Atomic Energy Com- 
mission, Admiral Clark cautioned, 
“Don’t conclude that 
AEC works, a centralized space agency 
The 
a source of powel 


centralizing 
similar 
because the 
would work as well itom is a 
force Space is a 
place and we are developing a means 
of transportation. Nuclear study is a 
field of component development. In 
space we must produce complete, elab 
orate systems. . 

“There are plenty of top American 
scientific and technical men to pro- 
duce the hardware, given the oppor- 
tunity. The big problem in space to- 
day is organization, not talent.” 
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Winding arrangement of new reciprocating motor 


Develop Reciprocating Electric Motor 


Guiascow, ScoTLanp—An electric 


motor with a reciprocating armature 
has been developed by the Federated 
Foundries Ltd, here. 


two sets of windings 


The motor has 
(see sketch), one 
energized with ac, the other with dec 
or rectified ac. 

The ac winding causes the soft iron 
armature to reciprocate in the center 
of the core, while the dc winding 
circles the armature and magnetizes 
it so that when the a-c flux is zero, 
the core will be returned to its mid 
position. In addition, the uni-direc- 
tional flux will prevent the armature 
from passing beyond the influence of 
the alternating flux. 

The natural frequency of the arma 


ture assembly is arranged to be in 
phase with the frequency of pulsation 
of the alternating flux, so that a con 
dition of resonance is established and 
the stroke of the armature increased 
The length of the stroke will vary 
automatically with the output de 
mand and the number of reciproca- 
tions per min will depend on the ac 
frequency. The movements of the 
armature may be transmitted to pis 
tons or to precussion tools. 
Adjusting the 

resonant condition 


motor to give a 
with the 
rheostat in the de circuit, which will 
change the valve of the uni-directional 
flux from the two coils which circle 


the armature 


1S done 





A driving simulator 


to investigate the factors which affect human driver performance in traffic situations has 


been proposed by the Cornell Aeronautical Lab., Inc., Buffalo, N. Y. 


Starting with a 


real car, suitably instrumented, a simulator will reproduce the performance, ride, and 


handling characteristics of a real car. 


Since the ideal situation would be to have the 


environment unprogrammed, Cornell figures their design would include a television 
camera which views a miniature model of the driving environment, complete with oncom- 


ing autos and children at play. 


This scene would be projected on a half-hemispheric 
screen which encircles the driver and vehicle. 


Ways to simulate longitudinal accelera- 


vibration isolators 


stand up in 
severe service 


This Isomode*® Type 5 mount is 
successfully isolating engine of 
Allis-Chalmers HD-6 Crawlez 
Tractor. It survives 
shocks, rough motions, distor- 
tions, bursts of power and high 
engine torque inherent in oper- 
ation of tractor dozers. 


severe 


With a core in balanced com- 
pression and shear, the com- 
pact mounts have high load 
capacity, and are self-snubbing 
against shocks. Having equal 
spring rate in all directions, (he 
mounts equally isolate the 6 pos- 
sible modes of vibratory motion. 


MB concentrates on standard 
mounts which are actually in the 
special performance class. If you 
have a problem, avail yourself 
of our 20 years of experience. 
Send for Bulletin 616A. 


MB MANUFACTURING CO. 
A DIVISION OF TEXTRON INC 


1076 State Street 
New Haven 11, Connecticut 


tion are varied: Car and visual display can be rotated about a horizontal axis, or 
through angular accelerations about a fixed point. Still a third method changes 
seat pressure and contour plus visual display to create a sensation of dynamic motion 
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TV Servicemen Assay 


e hd 
“Egining Printed Circuit Design 


New Yorx—Manufacturers of printed 
circuits for commercial appliances re- 


A cusual glance at the fabricated piece cently surveyed the nation’s television 
service repairmen for their opinions of 


Mustrated here would not disclose present design of equipment utilizing 
anything unusual. Just a small dome printed circuits. The response—a 
of wire cloth—tungsten, by the way— rousing 90% of those polled—was ex 
tensively critical, but allowed that im- 
provements have been made during 
the past two years. Tabulated response 
to questionnaires processed by the Na- 
tional Alliance of TV & Electronic 
Service Assn was described by 

33 NATESA Pres Frank J. Moch dur- 
But a careful = ing the annual meeting here of the 


Institute of Printed Circuits. 


examination ; , Servicemen sought improvement in 


the following areas: accessibility of 


° ° a components and_ circuits especially 
will disclose $F 4 


when more than one board is used; 


fastened to a small copper ring. 


. Saanetses.. need for road-mapping with a special 
something Aram coating for faster circuit tracing; desire 
: a for just one board rather than several 


quite unique saxty in order to facilitate isolating trouble 


spots; need for more instruction man- 

° th . : uals; development of specialized tools 

in e \, a for repairing multiple component as 

\ Ng eh semblies; developing more efficient 

assembly... \ - 3 4: solder joints; and improving board 
" Pte, ‘pig quality. 

In response, a trio of design engi- 
neers from Sylvania, Philco and West- 
inghouse reported that the design 
trend is to printed circuits on one 
Instead of being soldered or brazed to the underside of a wn Te 7 gr gee 

. - ei ind wiring necessary for tracing lo 
the ring after the section of cloth is inserted and folded over, wited an ana deat the tanh. Gane 
individual wires are pressed or are ‘coined’ into the copper. A ever, they pointed out that present 
slight flowing of the copper anchors these wires firmly. Why go to — quality limits ne pce a 

° , , las tallat to hve te é T 
all the trouble of developing this special method of assembly? Rigid ee eee eee 

: ‘ 2 board. Design problems are further 
specifications called for a flat contact surface on the underside of the | complicated by sales department de 
ring, while at the same time carrying the mesh down through the hole mands for ever more compact cabinets. 
in the ring, and crimping it over. The cloth couldn't be fastened on the ‘Tae angen vipaetes sue Cet &; 


‘ : replacing ribbons with a series of 
Upper side of the ring. It had to be underneath. jumpers to connect circuits, contin 


; uity checks can now be accomplished 
Experienced specialists in our parts fabrication 


merely by snipping the jumpers. One 
division devised this entire procedure —the way to 


company has concentrated all control 
anchor the cloth—the intensity of pressure —the components on one side of a hori 


machine to do the work. It's an excellent example of zontally-positioned board which rests 
Newark ingenuity...a skill available to you in con- on the chassis; shafts extending from 





nection with your requirements of ‘wire cloth parts.’ | the board to the cabinet knobs . 
duces need for removal of chassis 


Computer Technology 


z ire Cloth Lags in USSR 


New Yorx—The Soviets are placing 


heavier emphasis on theoretical aspects 
COMPANY 


of information theory and automatic 


351 VERONA AVENUE e NEWARK 4, NEW JERSEY Continued on page 30 
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New 6-cyl. UC-263 develops 95 max. hp @ 
2400 rpm. 


fal ; 


f) INTERNAT 


[5 lg 


New 6-cyl. UC-221: 75 max. hp @ 2400 
rpm. 


Three NEW heavy-duty International 
engines with long-life features 


Newest heavy duty carbureted engines in the 
International line are two compact 6-cylinder models, 
the UC-263 and UC-221, rated at 95 and 75 max. hp 
@ 2400 rpm, and the rugged 4-cylinder 42 hp UC-135. 

While these three new engines vary in power ratings 
and numbers of cylinders, they have much in common: 
fuel saving combustion on gasoline, LPG, or natural 
gas; efficient valve-in-head design; long-life pressure 
lubrication; replaceable sleeves; thorough sealing 
against life-shortening dust; updraft carburetion, fac- 
tory-engineered power unit components and attach- 
ments for individual requirements. 

Many of the rugged features associated with diesels 
are found in both the new UC-263 and UC-221. These 
engines are physically interchangeable with their 
direct-start diesel counter-parts—the 95 hp UD-282 
and the 75 hp UD-236. 

Other features of the UC-263 and UC-221 models: 
7.2:1 compression ratio and 18 mm plugs for best fuel 
economy on regular gasolines; fully machined combus- 
tion chambers for uniform power output; exhaust valve 
rotators for long valve life; 12-volt starting and igni- 
tion system for fast starts in cold weather; low friction 
stepped-dome pistons; and deep I-block crankcase. 

For more details on these or any of the other 21 
carbureted and diesel engines in the International 
power line, write or call International Harvester Co. 
Engine Sales Department, Construction Equipment 
Division, Melrose Park, III. 
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New 4-cyl. UC- 
135: 42 max. hp 
@ 2000 rpm 


/nternational 


Construction 
Loupment 


International Harvester Co., 180 North Michigan Ave., Chicago 1, Ill. 


A COMPLETE POWER PACKAGE: Crawler and Wheel Tractors 
Scrapers and Bottom Dump Wagons 


Self-Propelled 
Crawler and Rubber-Tired Looders Off 
Diese! and Corbureted Engines 


Highway Haulers Motor Trucks Form Tractors 


and Equipment 
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of new super-tough alloy 
prolongs mainspring life indefinitely... 


Of far-reaching benefit to|users of mechanical timers is 
the development of a special gteel which virtually eliminates 
mainspring failure . . . a significant “first” by MARK-TIME 
engineers that adds extra saleg features to your product at no 
extra cost. 









































Heart of the timer, this improved mainspring offers a com- 








bination of strength, durability, and corrosion resistance 

















found in no other spring matprial. Tensile strength exceeds 
200,000 psi. Even at abnormally high or low temperatures and 











in severe corrosive atmospheres the new alloy continues to 
demonstrate its superiority. Mow available in most models. 

















When the performance of your product depends on a me- 











chanical timer, take advantagé¢ of this important engineering 
advance by MARK-TIME. Complete details by return mail. 


A M.H. RHODES, ine 


HARTFORD Pr os Fs ce 3 
IN CANADA: M'F'D AND sow BY SPERRY GYROSCOPE OTTAWA LTD. 


i Rhodes is currently producing over 3,000 different 


timers. Request our revised reference catalog No. BX- 












































233, complete with latest design and application data 























programming than we are in this 
country. But engineering of control 
instruments and computers is presently 
inferior to ours. These impressions of 
Soviet technology were reported to the 
Institute of Radio Engineers here by 
three panelists who have recently vis- 
ited the Soviet Union. 

Information theory was frowned on 
politically in the USSR as recently as 
1953 according to P. E. Green of 
MIT’s Lincoln Labs. But now cyber- 
netics is a very palatable word that 
opens the doors to research grants for 
aspiring scientists. Much of this work 
is of a theoretical character that will 
not pay off for many years. Engineer- 
ing advances that follow such theo- 
retical work have in the past been 
somewhat hindered in the USSR by 
lack of cooperation between mathema 
tician and engineer. Hence, Soviet 
engineers have not yet produced classi- 
cal works in this area worthy of 
perusal abroad. 

Designs of Soviet computers are 
presently about six to eight years be- 
hind ours, N. R. Scott of the Univer 
sity of Michigan told the group. Sum 
ming the present state of computer art 
in the USSR, he made these points 
Input-output equipment is limited; he 
found little evidence of transistors or 
printed circuitry; computers are bulky 
and layout of circuitry was not suitable 
for production models; reliability is 
considerably inferior to ours; magnetic 
tapes operate at slow speed and infor 
mation is entered into and retrieved 
from the computer relatively slowly. 

Balancing these handicaps, he noted 
that the theory of automatic program 
ming is advancing rapidly and their 
machines may soon be of more subtle 
and efficient design than those in 
the US. 

Control equipment design in the 
USSR was found to be two to five 
vears behind ours by W. E. Vannah, 
editor of McGraw-Hill’s Control En- 
gineering. The Soviets emphasize 
speed and when necessary build equip 
ment with whatever make-do materials 
they have. Safety and engineering per 
fection are presently secondary 

Many designs are copies of Western 
equipment with some improvements 
Nevertheless, he said, the Soviets are 
making some interesting—though not 
dramatic—engineering advances. In 
the field of motor control, the Soviets 
are doing considerable work on auxil 
lary drives powered by ac motors 
Their advances in this area, he said, 
ire worth watching. 
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On New Norge Washer-Dryer Combination 


VITON shaft seal 


RADEMARK 





GREASE 
RETAINER 
~ CAP 














GREASED 
BEARINGS 











a 
a7, 


ROLLER ASSEMBLY — four of these assemblies support and position 
the front end of the rotating tub on the 1959 Norge washer-dryer 
Shaft is locked into frame of machine. Rotating member turns on 
shaft as it guides the spinning tub. Shaft seal must withstand high 
temperatures (250° F. to 300° F.), hot water, and abrasion to prevent 
drying of greased bearings. VITON proved to be the only synthetic rub 
ber that would give satisfactory performance under these conditions 


(Rotating member shaded) 

















gives best resistance 


to 300° F. heat, grease, abrasion 


The rotating tub of the new Norge automatic washer-dryer 
combination rides on four roller assemblies containing 
bearings that are permanently sealed in grease (see dia- 
gram). These bearings are expected to last as long as the 
appliance —in spite of hot, dirty detergent water and high 
temperature air that come in contact with the assembly. 


One obvious engineering requirement was the use of a 
flexible seal between shaft and rotating member of the 
roller assembly to prevent water and air from attacking the 
bearings. The problem was to find a synthetic rubber that 
would give good performance in spite of grease, oxidation 
F. to 


(Because of soil suspended in the wash water, 


and abrasion at operating temperatures of 250 
300° F. 
abrasion was found to be particularly severe where the 
rotating seal rubbed against the stationary shaft.) 


Tests showed that seals made from well-known synthetic 


rubbers failed at the 300° F. temperatures. Special high- 


QU POND SYNTHETIC RUBBER 


REG. U. 5. pat. OFF 


temperature synthetics were inadequate in abrasion resis- 
tance. A material was needed that possessed good me- 
chanical properties at high temperatures. Du Pont Viton 


synthetic rubber was the solution. 


A shaft seal made of VITON gave Norge engineers the 
required resistance to grease, oxidation and abrasion 
even at temperatures over 300° F. No other synthetic 
rubber tested could come near this record. As a result. 
VITON was adopted, and is now specified for this shaft seal 
on the 1959 Norge combination. 


Learn more about VITON, for gaskets, diaphragms 
O-rings, hose, tubing, and molded parts where you need a 
synthetic rubber with resistance to heat (400-450° F. con 
tinuously ...up to 600° F. intermittently) and corrosive 
fluids . . . plus excellent mechanical properties. Write for 
complete technical facts to E. 1. du Pont de Nemours & Co. 
(Inc.), Elastomer Chemicals Department PE-4, Wilming 
ton 98, Delaware. 


NEOPRENE 
HYPALON®E 
VITON™ 
ADIPRENE® 


Better Things for Better Living . . . through Chemistry 
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Formed from two identical injection molded shells which snap to- 
gether through an integral hinge, the new Pan Am travel bag 
represents the latest word in luggage design! The two shells nest 
together for storage and shipping. 

Handles, hinge, joint laps and color are all integral, eliminating 
costly secondary operations. Mold cost was of course kept low by 
the double use of one cavity to make a complete case. 

The use of MARLEX guaranteed light weight, good rigid- 
ity and an attractive surface . . . sufficient toughness and 
flexibility for hinge detail . . . good molding characteristics 
and low material cost. 





Designed by Edward Larrabee Barnes Associates, New York, N. Y 

Development and engineering coordinated by Plastic Engineering Sales Company, New York, N. Y 
Mold construction by Standard Tool Co., Leominster, Mass 

Manufactured by Penn Plastics Corp., Glenside, Pa 
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... designed with integral 
handles and hinges! 


The latest idea in high-speed travel 
is jet aircraft . . . and the latest idea 
in overseas passenger flight bags is 
this brand new design in MARLEX 
rigid polyethylene. 

Unlike the current sewn fabrics and 
vinyl bags, the MARLEX flight bag is 
strong and rigid—styled to look like 
an expensive luggage item—but priced 
to compete with bags formerly used. 

Combining light weight with unu- 
sual strength, toughness and dura- 


bility, MARLEX offers manufacturers 
theultimate in plastic quality at a price 
that opens up new design horizons. 
Items that never could have been 
made before because of the expense 
os raw materials or fabricating meth- 
ods are now being mass-produced 
from MARLEX. 


No other type of material can serve 
so well and so economically in so many 
different applications. 


How can MARLEX serve you? 


*MARLEX< is a trademark for Phillips family of olefin polymers 





PHILLIPS CHEMICAL COMPANY, Bartlesville, Oklahoma 
A subsidiary of Phillips Petroleum Company 


PLASTICS SALES OFFICES 


NEW ENGLAND NEW YORK AKRON 


CHICAGO 


Charles Forberg and Donald Davidson 
of Edward Larrabee Barnes Associates, 
New York, were the designers of this 
attractive and functional travel bag. In 
addition to modernizing their travel 
bag, Edward L. Barnes Associates re 
designed all of Pan Am’s plane interiors 
and advertising materials, as well as 
their overall corporate image 


MARLEX 
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WESTERN SOUTHERN EXPORT 


322 Waterman Avenue 80 Broadway, Suite 4300 318 Water Street 111 S. York Street 317 W. Lake Ave. 6010 Sherry Lane 80 Broadway, Suite 4300 


East Providence 14,8.1. New York 5, W.Y. 
GEneva 4-7600 Digby 4-3480 


Akron 8, Ohio 
FRanklin 6-4126 


Elmhurst, ti. 
TErrace 4-6600 


Pasadena, Calif. 
RYan 1-6997 


Dallas, Texas 
EMerson 68-1358 


New York 5, HY 
Digby 4-3480 








Naugatuck KRALASTIC 





Now complete your system 


eeeeee 


with corrosion-proof Kralastic Valves! 


@eeeeeeeve eeeeeee 


Kralastic”, the tough, chemical-resistant rubber resin 
material that has been adopted by pipe makers from 
coast to coast, used the world over, is now available 
in valves, too. 

Now you can enjoy all the superior properties of 
Kralastic in globe valves, needle valves, ball valves, a 
wide variety of the most common types...in sizes from 
Ye" to 3”... with still other sizes soon to come. 

Lightweight, rustproof, rotproof, non-scaling, 
non-galling, impact-resistant, smooth-walled, self- 


lubricating, non-contaminating valves of Kralastic with- 
stand working pressures as high as 180 psi, tempera- 
tures up to 140°F, as low as— 20°F. 

lf you are presently using Kralastic pipe for only 
part of your system, now's the time to complete it with 
Kralastic. If you've been waiting until valves of this 
material became available, don't waste another day 

For more information on valves of Kralastic, write 
Chemtrol, Lynwood, Calif., Sloane Mfg. Co., Sun Valley, 
Calif., or the address below. 


United States Rubber 





Naugatuck Chemical Division x 


Rubber Chemicals « 


DIST. OFFICES: Akron * Boston * Gastonia « 


~—CIRCLE 67 READER SERVICE CARD 


430K 


Synthetic Rubber ¢ Plastics * Agricultural Chemicals Reclaimed Rubber « Lat 


Chicago * Los Angeles * Memphis * New York « Phila. * CANADA 


Elm Street 
augatuck, Connecticut 


es 


Naugatuck Chemicals, Elmira, Ont. ¢ CABLE: Rubexport, N.Y 
_ 
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TO MAKE A TECHNICAL 


. . . is more than technology. You must know 
yourself, your men, and the surrounding atmosphere if 
even the best decision is to be made effective 


MERRITT A WILLIAMSON 


Dean, College of Engineering and Architecture 


Pennsylvania State University 


@ As an engineer or manager your job 
is, to a large extent, decision making. 
You interpret the directives and poli- 
cies from upper management. You 
answer the questions and requests 
for policy from your subordinates. 
And, probably most important, you 
initiate decisions on your own. 

The  self-initiated decision _ tells 
more about a man than any other. If 
you are too conservative you'll never 
make one, because you might be 
wrong. Such men are good store- 
keepers with no imagination. If you 
make too many uncalled-for decisions 
the organization will be continually 
unbalanced—no one will know what 
to expect from one day to the next. 

But apart from the types of de- 
cision, what constitutes a good de- 
The best definition I have 
ever seen was given by Dr. Chester 
Barnard, president of New Jersey Bell 
Telephone Co at the time (1938), 
in his book, The Functivuns of the 
He wrote 

“The fine art of decision consists 

in not deciding questions that 
are not now pertinent; 

in not deciding prematurely; 

in not making decisions that can- 
not be made effective; and 

in not making decisions others 
should make.” 

This definition is purposely nega 
tive tend to need to be 
told what they should not do rather 
than what thev should. 

But whv would a man decide on 
questions that are not now pertinent? 
Perhaps just to stop thinking about 
them or save future decision making. 


cision? 


Executive 


Manager;rs 


And 


soon? 


why decide a question too 
By deciding now, and_ pass 
ing the order along, an administrator 
can shorten a tedious literature search 
The temptation is always to say, “I 
know enough now to make up my 
mind.” Also, making decisions quickly 
can remove many of the 
anxieties of management. 
To time a decision properly is a 
real art and the abilitv is probably not 
related to a man’s intelligence. In 
fact, good timing mav be especially 
difficult for the engineer or scientist 
who is paralyzed by his abilitv to see 
ramifications, shades of meaning, the 
good and bad of every technical altern- 
ative—to the neglect of overwhelm 
ingly important human factors 
Decisions made 


nagging 


prematurely 
generate an automatic negative re 
action in a staff. Engineers and scien 
tists in particular dislike the dicta- 
torial, arbitrary manager. A _ skillful 
manager creates a climate of accept 
ince by giving a hearing to the opin 
ions of the staff, by 
marks and _ hints, indicating 
carly his own feelings and those of top 
management. One good method is to 
publish a policy as a tentative one and 
comment. People mav offer 
proof of its non-workability and a bad 
mistake is avoided 
are revealed the 
without a ripple 

Directives can only be made effec- 
tive by the willingness of the group 
to accept them. This willingness is 
most often the product of human 
relationships—respect for the man as 
well as his title. 


can 


preparatory ré 
and _ by 


invite 


If no serious flaws 


decision is accepted 
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The last 
others should make—applies upward 
as well as Your 
appreciate your making up hi 
on questions he probably knows more 
about than you do 


injunction—no decisions 


down boss won't 


mind 


Your group won't 
be able to complain as loudly about 
decisions you make for them, but vou 
will undermine their positions and 
block their progress if you do. As a 
good illow 
your men to make mistakes, to strug 
gle with 
and then to 


cisions. 


manager you've got to 


various issues themselves 


justify their own d 


How decisions are made. 


that decision 
making is the hardest work there i 
Physical labor makes strong musck 

not breakdowns and ulcer 
Yet we all constantly make dec 
the greater the responsibility the mor 


I am _ convinced 


nervous 
sion 
momentous and wearing the d 
CIsIoOns 

How do we do it? 
clear the dec} by 

Mana rial 
not tell whether 
OT bad” on 
passed for the 
Even then som 


lirst 
must 
im an ituation 
1 decision 1 
until enough 
outcome ft 
results 
peripheral 
befor ind 


Can never know 


the mam 
were mac 
tion, we 

what the 
have produced 


classe of 


two 


alternative 
Ther 
decisions wher 
ilternatives 


the r¢ sult rat 


might well 
ired ind 1icce 
ure will depend more on the 


in which the decision ts ann 














In the best of shapes 


Here are just a few of the many 
shapes to which Vulcan Electric 
Tubular Heaters are formed. They 
are ideal for immersion in liquids, 
soft metals or molten salts. Straight, 
tubular heaters are easily clamped 
to metal surfaces or inserted in ma- 
chined grooves. Vulcan Tubulars 
are easily cast into aluminum, iron 
or other metals. They can also be 
furnished with flattened surface 
for even more efficient heat transfer. 

Vulcan Tubular ‘Heaters are es- 
pecially useful when you want a lot 
of heat in a little space. You have a 
10” to 148” 
(special — shorter or longer); diam- 
eters 250”, .280”, .333”", .450’; 
10 to 10,000 (or higher); 
standard 120 or 240, 
special 6 to 480 (or higher); sheaths 

copper, steel, high temperature 
alloy 


wide choice of sizes 


wattage 
voltage 


Solve your hot problems with 
Vulcan Versatility in electric heat. 
Send coupon for catalog and prices. 


ELECTRIC 
COMPANY 


Danvers, Mass. 





p © Tubular ¢ immersion Electric Heaters 


and Branding Irons ¢ Solder and Give Pots 





Vulcan Electric Company 
18 Holten Street, Danvers, Mass 


Please send me catalog and price information on 
Vulcan Electric Heaters 
Name & Title 


Company 


Street & No 








City & State 
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TO MAKE A TECHNICAL DECISION... CONTINUED 


and the verve with which it is im 
plemented than in any inherent right 
ness or 
itself. 
Suppose we have two ways of ac 
complishing a given technical objec- 
tive; neither has been tried but both 
are theoretically 


wrongness of the decision 


sound. Appraisals 
may be requested and proposals re- 
ceived from two competing project 
teams. 

How does the manager make up 
his mind? He will read both presen- 
tations. He will examine the logic of 
both. He will look into the probable 
costs. He will look at the capabilities 
of the men concerned. He will con- 
sider the alternative uses of their 
time and efforts. He will seek advice 
on the technical merits from others 
whom he regards as objective. He will 
consider the effects on organization 
morale of either course of action. He 
will perhaps try to select parts of one 
to incorporate into the other. If he is 
smart, he will try to figure out which 
team is the more enthusiastic. He 
will find out which approach may be 
most appealing to his boss ur to others 
“up the line” particularly if they will 
at any time have to pass judgment 
on the idea or on the money spent. 
After he has gotten every bit of in- 
formation he may write down the 
pros and cons of the two courses of 
action to see where the advantage lies. 

The manager must know him 
self well enough to evaluate his own 
bias in the matter. A strong dislike 
for the project head in one case, or 
possession of a detailed background 
in the technology of one approach 
might influence him. Perfect objec- 
tivity is, of course, impossible, but 
the good manager must try to recog 
nize anv hobbies he may be riding 
ind take these into account. 

If there is no technical advantage 
the manager must resort to nontech 
nical considerations. Wise decisions 
will alwavs include nontechnical fac- 
usually find a 
preference among nontechnical fac- 
tors. The real problem comes when 
technical considerations lead to one 
alternative and human considerations 
lead to another. I would then be 
inclined to decide in terms of the 
human factors. I feel a_ technical 
project has a better chance of success 
if the team is enthusiastic but tech- 


tors and one can 


nically poor, than if it is technically 
sure but indifferently managed. 

What are these “nontechnical’ 
factors? This is the general environ 
ment in which the decision will be 
implemented. ‘The morale, the leader 
ship characteristics of the man in 
charge, the climate of acceptance, the 
open-mindedness of the leader so that 
other ideas may be born, the people 
affected by the decisions. 

The manager must have a_ broad 
viewpoint. He should be widely read 
and widely experienced in dealing 
with people and what motivates them; 
and the greater interest a manager 
really has in the humanities and 
liberal areas, the greater the proba- 
bility of a practical decision leading 
to success. The better integrated his 
philosophy of management, and the 
better able he is to communicate this 
to his subordinates and to his su- 
periors, the better are his chances of 
making sound decisions. 

If, after a consideration of all 
known factors, the decision is. still 
50-50—flip a coin—no one can do 
more. 

Then the manager must muster all 
the arguments for the chosen course 
and all the arguments against the re- 
jected course and announce his de- 
cision as the only logical approach. 
He must never by word or deed con- 
vey an impression that the decision 
was close. This dooms the project to 
half-hearted support. 

It is clear that the first essential in 
decision-making is a consistent idea 
of your own objectives, the objectives 
of the organization, at least some 
glimmering of your own biases and 
vour own adequacies or inadequacies 
of communication, and ot your own 
iwareness of the 


vironment. 


nontechnical en 
If vou do not have this 
grasp, you will be constantly riding 
the ridgepole of doubt and indecision, 
ind you will have a nervous break 
down. Once you have arrived at a 
decision, announce it with all the 
Do not hesti- 
tate. The very manner of handing it 


down will predetermine its success. 


vigor vou can muster. 


And once the decision is made, put 
it out of your mind. There is no 
longer any struggle between alterna- 
tives. It is done, and there is no place 
for doubts until the project has suc 
ceeded or failed. @ 
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Plastic Keys Conduct Orchestra of Light 


The Lumitron Lighting Control System permits one oper- 
ator to play infinite variations in stage-lighting effects 
using handles and slide bars molded of BEETLE® urea 
plastic. BEETLE, an excellent dielectric, requires no insu- 
lation. Molded-in colors are permanent, permit quick 
circuit identification for console operator. Developed 
by Metropolitan Electric Manufacturing Company, 
the Lumitron has an excellent record of dependable 
performance. 


In Canada: Cyanamid of Canadé Limited, Montreal and Toronto 


PLASTICS IN ELECTRICAL DESIGN 


-* 


~ An Ounce of Protection 


KLIXON precision aircraft circuit breakers 
have to be light; yet even the smallest, 
weighing about 1% ounces, can safely 
interrupt a 120-volt ac, 400-cycle circuit 
delivering over 4000 amperes. To provide 
the high arc resistance and great physical 
strength required, Spencer Thermostat 
Div., Metals and Controls Corp., uses 
glass-filled CYMEL® melamine plastic hous- 
ings. These non-corrosive housings are 
excellent insulators and stand up to 
impact, humidity, dust, temperature ex- 
tremes and fire. 


New Low-Cost Electrical Outlet System 


Made of ivory-colored BEETLE urea molding compound, 
new interlocking foot-long units provide low-cost, easily 
installed electrical outlet extensions. BEETLE combines 
good mechanical and dielectric properties for safe, de- 
pendable service, meeting ASTM Specifications D705-49, 


Grade I. Made by Cable Electric Products, Inc., this 
new Snapit Inter-Link System is fully approved by 
Underwriters Laboratories, Inc. 





— CYANAMID —> 


AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION 
40A Rockefeller Piaza, New York 20, New York 





Offices in: Boston * Charlotte * Chicago * Cincinnati * Cleveland * Dallas * Detroit * Los Angeles * Minneapolis * New York * Oakland * Philadelphia * St. Lovis * Seattle 
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TRENDS 


in appearance design 


EARTH MOVER 
DESIGNED 
AROUND 
OPERATOR 


FR edesien of the line of hydraulic earth 
moving machines made by Warner & 
Swasey Co began with Henry 
Dreyfuss staff designers themselves 
learning how to operate this type of 
equipment. Movements of typical 
tors (handling controls, servicing and 
naintaining the machine) were photo- 
graphed and analyzed; dimensions 
and. yisual requirements, were studied 
aathropometrically. New seating, control 
arrangements, and increased accessibility 
ind visibility in both the operator's 
and driver's cabs were achieved. Result 
operator does less reaching, bending 
ind turning 
Cabs, engines and boom are mounted 
on a common platform, providing 
valk-around space to all element Cal 
ngine housings and _platforn 
uniformly simple, geomet 
These attract and hold a n 
o ee dirt and debris, and are al " 
Fulbiedgth gloss door— lean and maintain 
it's“remoyable—permits operator 
#o step in.from level platform 
(citeular-photo above), and he can 
see out as far downward 


es?-boom can reach 


i 
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WARNER Gradall 


SWASEY 


Operator has padded, adjustable seat 
All hand controls have been removed 
from between his legs and placed at sides. 
Foot controls are spaced 

further apart and a low shield protects 

them from accidental actuation 

during entry and exist 


By raising clutch pedal 

and splitting truck cab’s floor into two 
levels, driver's more active right foot 
is positioned at same angle and 
height as left foot. 
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Top and rear panels 

of truck engine are hinged 
to swing away, providing 
maximum accessibility 
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New protective shaft finish resists rusting, 
looks better, lasts longer 


General Electric Form G motors 

feature a special gun-metal-like treat- 

ment of the shaft which resists rust 

and corrosion. Fans, pulleys, and 
couplings are easy 
to remove. Even 
endshield latches 
and hardware now 
are bright plated to 
last longer, look 
better. G-E Form 
G motors assure 
you the extra life 
and easy mainte- 
nance your custom- 
ers want! 


GENERAL @@ ELECTRIC 
JUST ASK YOUR 
40 


GENERAL 


General 


LUBRICATION 
AFTER YRS NORMAL OR 
YR HEAVY DUTY SER 
VICE ADD OF ANNUALLY 
NO REOILING REQUIRED 
OW LIGHT DUTY APPLI 
CATIONS WITH TOTAL 
OPERATING TIME UN 
DER 75000 HRS USE 
ELECTRIC MOTOR OR 
SAE 10 O11 
DO NOT OVER OIL 
TO ONSASSEMBLE 
MOTOR REMOVE BEARING 
ENO CAP ON TERMINAL 
END THEN REMOVE 
SHAFT CLIP BY RE 
LEASING TAB 


LONG-LIFE 
LUBRICATION 


Large oil supply and superb retention system 
cut maintenance 


Form G motors require little reoiling 
and on some applications no reoiling 
at all. This results from a 50% 
larger oil reservoir plus a highly 
efficient method of 
retaining oil. (On 
G-E ball bearing 
motors, a_ special 
long-life grease 
gives up to 10 
years’ service with- 
out relubrication.) 
Another good rea- 
son for you to 
choose General 
Electric Form G’s! 


GENERAL @@ ELECTRIC 


ELECTRIC 


Electric 


RELIABILITY 


ACCURATE 
ALIGNMENT 


Sturdy, disk-type endshields assure accurate 
bearing alignment 


General Electric Form G’s feature 
disk-type endshields, heavily ribbed 
for high rigidity and long life. 
The rabbet and bearing are placed 
in the same plane 
and machined si- 
multaneously to 
provide inherent 
bearing alignment. 
Form G endshields 
won’t warp! Ac- 
curate, permanent 
alignment means 
longer bearing life 
and dependable 
motor operation. 


GENERAL @@ ELECTRIC 


SALES ENGINEER 
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Form G motors provide field-proved 


YOU CAN CO 


QUIET, SURE 
SWITCH 


Dependable centrifugal switch gives quiet, 
positive snap-action 


The centrifugal switch on Form G’s 
is designed to stand up to heaviest 
demands (3,500,000 test opera- 
tions). Add to this a switch that’s 
quieter than ever. 
A carefully de- 
signed composition 
washer greatly re- 
duces start-stop 
click without sacri- 
ficing positive snap 
action. Here’s an- 
other Form G dif- 
ference that means 
more satisfied cus- 
tomers for you! 


GENERAL @@ ELECTRIC 


THRUST 
PROTECTION 


Washer assembly absorbs thrust from any 
direction; contributes to longer life 


A specially-designed three-piece 
thrust washer assembly, keyed to 
rotate with the shaft, withstands 
normal thrust from any direction, re- 
gardless of motor 
angle. It also acts 
as an oil seal to 
help provide posi- 
tive oil retention, 
contributing to 
longer lubrication 
life and reduced 
maintenance. If 
you're looking for 
a motor that’s built 
to last, try Form G! 


GENERAL €@ ELECTRIC 


ABOUT THE NEW FORM G “EXTRA 
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LONG-LIFE 
STATOR 


Heavy-duty bonding dip and stator clamps 
provide rigid, uniform assembly 


Along with the Mylar*-Formex in 
sulation system pioneered by G.E., 
you now get a new bonding treat 
ment on Form G motor stators. It 
affords added pro 
tection against 
stress. Stator cores 
are now specially 
clamped for highly 
accurate alignment 
These new features 
result in extra rigid 
ity, more uniform 
Here’s 


longer motor life! 


quality 


*Reg. trade-mark, DuPont Co 2-91 
**Reg. trade-mark, G.E. Co 


GENERAL @@ ELECTRIC 


VALUE EATURES 
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( Advertisement) 


The Case For 


105mm Miniaturization 
of Engineering Drawings 


Micro-Master* 105mm, supplied by K& E, 
is the only system designed specifically 
for engineering drawings 


Micro-Master 105mm offers the gen- 
eral advantages you expect of any 
miniaturization system — space savings, 
protection of costly originals, and ready 
distribution of duplicates. But Micro- 
Master provides these advantages with- 
out over-mechanization. A 105mm 
negative — measuring a generous 4 by 6 
inches — is large enough to be located 
easily and read quickly without elabo- 
rate scanning and sorting devices. In 
addition, a national network of K&E 
dealers stands ready to provide the 
105mm service you need. 


A Complete System 
from Fiim to Print 


Micro-Master is a totally integrated 
system for photographing, film process- 
ing and final reproduction or projection 
printing. Completely precision - engi- 
from optics through films, 
papers and chemicals — the system pro- 
vides extremely sharp, high-contrast 
“thin” negatives that furnish high- 
quality, absolutely uniform prints. Cri- 
tical alignment of camera and projector, 
and special vacuum frames which hold 
materials absolutely flat, are typical of 
the optical and mechanical features 
that make the Micro-Master system an 
engineering aid of highest quality. 


neered 


No Distortion in Blow-Backs 


Maximum reduction or enlargement for 
Micro-Master 105mm is 10 diameters 

not up to 30 diameters as with smaller 
negatives. Thus, when drawings as large 
as 40 by 60 inches are reduced or re- 


| K+ 


NEW YORK * HOBOKEN, N. J. ° 
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enlarged, they retain a clear, sharp 
quality — even in the corners. There is 
no distortion or loss of detail, for all 
Micro-Master reproductions are made 
inside the photographic “quality bar- 
rier” of 10 diameters. Projection prints 
can be made on inexpensive paper as 
well as on cloth or film. 


Like-New Prints 
from Worn Originais 

Old originals can be restored, too 
even when badly damaged. The Micro- 
Master process uses reflected rather 
than transmitted light. Thus, detail 
which has been lost through light ab- 
sorption —due to dirt or discoloration 
will “snap back” on the film — giving 
you clean prints with clear backgrounds 
and sharp black lines equal to ink lines. 
The large negative size makes it easy 
to see and eliminate unwanted areas by 
“opaquing out.” Any small paint brush 
can be used for this purpose. 


Easy to Read...Always Accessibie 


You can read almost every detail on a 
105mm negative just by holding it up 
to a window or other light source. Table 
viewers are recommended for close 
study, but are mot necessary in the 
“search and selection” phase. In a large 
plant or office, engineers can find and 
consult from 105mm negatives without 
waiting for search and delivery of 
originals, and without having to blow 
back tiny reductions to a readable size. 
Engineers or technicians at branch 


plants, warehouses or field installations 
can maintain compact, complete files 
of project information — accessible at 
any time without special equipment. 


Easy to File, Easy to Mali 


Micro-Master is a miniaturization sys- 
tem providing individual negatives that 
meet archival requirements. Each nega- 
tive is kept in its own 5” by 8” envelope. 
There is ample space on the envelope 
for large, legible identification coding 
and other information. Over 12,000 
drawings can be stored in a standard 
5” by 8” card file cabinet. No com- 
plicated cross-indexing is needed, for 
negatives of original drawings and all 
subsequent revisions can be grouped in 
the same file, ready for immediate ref- 
erence. The absence of sorting devices 
eliminates scratches and other film dam- 
age resulting from excessive mechanical 
handling. 


See Your K&E Dealer 
for information, 
Equipment, Service 
A camera, projector, three types of 
viewers, and all necessary printing ac- 
cessories are available with the Micro- 
Master system, and all equipment can 
be obtained through your local K&E 
distributor. He can also furnish 105mm 
reductions and enlargements of your 
drawings as a service. For complete 
information, call your K&E dealer, or 
write to Keuffel & Esser Co., Dept. 
PE-4, 300 Adams St., Hoboken, N. J. 


16364 


KEUFFEL & ESSER CO. 


DETROIT * CHICAGO * MILWAUKEE * ST. LOUIS * DALLAS * SAN FRANCISCO * LOS ANGELES + 


PRODUCT ENGINEERING 


SEATTLE * MONTREAL 


April 6, 1959 





eT TUL LL 


a system for... 


your 
Personal File 


A place for everything and everything in 
its place is fine —if you can remember the 
place. This system helps you keep tabs on any 
kind of subject matter—even if you've for- 


gotten author and title. 


RAY A KELSEY professional engineer, Texas 


Can vou find the information you're after in 
that collection of catalogs stashed awav in the book 
shelf and the scramble of spec sheets filed higgleds 
bottom 


can't be 


piggledy in vou 


Nlost 


ch inics of 


Probablv not 
with the me 
svstem. So ther 
flexible svstem 
I'he trouble here is that as 
new material arrives and new interests are cultivated 
there is simply no place for them—and the thing 
gets quickly out of hand 


drawer? 
bothered 
filing 


cnginecrs 
methodical 
develop an adequate, but not ver 


to meet present needs 


Here is a system, adapted from the “Uniterm” 
system originally developed for the Armed Services 
lechnical Information Agency, that organizes any 
kind of subject matter and expands to meet increas 
ing needs. It requires only a filing cabinet and a 
3 x 5 card file. ‘There are only two steps, shown in 
photos at right. The 


vantages 


Uniterm system has these ad- 


e Any kind of material can be filed—even catalogs 
with vastly different products. 


e It’s easy to arrange and keep up to date 
e Needed material can be found on any subject 
without knowledge of author or title 


e All material on one subject is listed on one 


card e 


Tips and Shortcuts 


1. Place loose sheets and small pamphlets in numbered 
file folders 


document 


Same number should appear on documents (or 
so they can be returned to the correct folder 
and won't get lost 


2. When entering numbers on file card, use a guide 
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tc mpl t to aid 


an be 


A-—Storing the Data 


Start your filing with the number 1. As each new 
catalog, tearsheet, data sheet is filed, assign it the 
next number—regardiess of subject matter, size or 
source. Place number so it shows in upper right corner 
when in the file drawer. For example, PRODUCT ENG- 
NEERING reprint of article about microfilming (above) 
is number 136 because it was the 136th item filed. 


Mica® OFi. MING 
ja 663 


fhoover Engintee:nG 
av 2 34 15 1% 
136 


B—Indexing the Data 


The 3 x 5 file cards are index to all material in 
the big file. When numbering a document also enter 
that number on all reference cards that may be helpful 
later. Each card covers a certain topic, and is filed 
alphabetically in the 3 x 5 file drawer. For example, 
the number on the microfilming article (136) has been 
entered on two cards: “Microfilming” and “PRODUCT 
ENGINEERING.” Note that numbers appear in columns 
on the card. The column chosen depends on the last 
digit—a number ending in 0 appears in the first 
column; ending in 1, it goes in the second column, 
etc. This makes it easier to find same number on several 
cards—which is useful when hunting a specific topic 
that may have been filed under several headings. 


getting number in proper olmn 


imply a 3 x 5 card with numbers 0 to 9 along 


bottom 


each document 


ind Destroyed 


ey 


ros 


When old material i 


it of the file, repla 


t 
Material 


Outdated 
need t 


weeded 


with a sheet titled 


This way there i m 


reference card 
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ABOVE: Retaining Rings—Armco PH 15-7 Mo Stainless—A leading manufacturer of 
retaining rings wanted to expand the market for these efficient, cost-cutting units 
for severe service applications, but was hampered by lack of a suitable material. 
Armco PH 15-7 Mo Stainless provided an economical metal with the necessary ultra- 
high strength, hardness and corrosion resistance. Now improved rings made of PH 
15-7 Mo, produced in all sizes and shapes, are available for the most severe service. 
Not only have existing applications for retaining rings been expanded, but entirely 
new fields of use have been developed. 


LEFT: Springs of All Kinds—Armco 17-7 PH and PH 15-7 Mo Stainless—This watch 
mainspring and aircraft latch-retention spring are Armco 17-7 PH Stainless Steel 
because it improved performance at low cost. The ability of this material to meet 
rigid standards for spring performance despite exposure to heat or corrosion has 
made it a popular spring material. Taking advantage of tensile strength up to 350,000 
psi and corrosion resistance approximating that of 18-8 stainless, designers are 
specifying Armco 17-7 PH for spring clips, tension and compression springs, constant 
force springs—for all kinds that must operate under severe service conditions. 


LEFT: Pump Shafts—Armco 17-4 PH Stainless—Shafts for these refinery pumps are 
made of Armco 17-4 PH Stainless Steel because it makes them last longer and cost 
less than the metal formerly used. Durability in this application is due to the unique 
combination of high strength and hardness, good corrosion- and fatigue-resistance 
provided by 17-4 PH. For the same reasons, it is specified for shafting in equipment 
such as high pressure compressors, outboard motors, hydraulic units, chemical mixers, 
aircraft instruments and accessories. 
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ARMCO STEELS for Better Products/Lower Costs 


Use Special Armco Stainless Steels 
0 Improve Performance at Lower Cost 


Armco’s Precipitation-Hardening Stainless Steels—PH 
15-7 Mo, 17-7 PH, and 17-4 PH—provide unusual 
combinations of ultra-high strength at temperatures to 
1000 F, corrosion resistance, excellent endurance limits, 
and good fabricating characteristics. They offer you new, 
significant design and production advantages. 
Designers of products ranging from watches to jet 


airliners, and production men too, have found that these 


Armco Stainless Steels give them an opportunity not 
only to improve the performance of their product but 
also to produce them more efficiently, in many cases at 
less cost. 

Here are a few typical examples, from a widely di- 
vergent range of applications, illustrating some of the 
specific design and production advantages obtained with 


these Armco Stainless Steels, 


LEFT: Valve Discs, Stems and Seats—Armco 17-4 PH 
and 17-7 PH Stainless — Resistance to wear, abrasion 
heat, and corrosion make these Armco Stainless 
Steels especially useful for valve parts. Besides im 
proving valve performance, their good fabricating 
Characteristics and simple heat treatment simplify 


ARMCO STEEL CORPORATION 


These precipitation-hardening grades 
are only three of Armco’s many special 
stainless steels that offer you new op- 
portunities to improve your products 
and cut production costs. They supple- 
ment Armco’s complete line of the 
standard types of stainless steels. ; NAME 

We'll be glad to send you complete 7 
information about Armco Stainless 
Steels. Just fill out and mail the cou 
pon for the data you need. 


COMPANY _ 


STREET | 


Send me information on 
Steel Armco 17-4 PH Stainless Steel 


characteristics 


2019 Curtis Street, Middletown, Ohio 


Armco PH 15-7 Mo Stainless Steel Armco 17-7 PH Stainless 


Armco Stainless Steels with these Special 


ARMCO STEEL 








(oan? 


pRMCO 


\/® 
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Armco Division * Sheffield Division * The National Supply Company * Armco Drainage & Metal Products, 
Inc. *« The Armco International Corporation * Union Wire Rope Corporation * Southwest Steel Products 
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Does your relay switching system 


dissipate your power’? Acro General Purpose 
Relay Switches Require Only 2 to 6 Watts to Actuate and Hold! 





oo. --- 


t_. 


— 


Form A Form B 
S.P.S.T. — NO. S.P.S.T. — NC. 


<< — a 


Form C Form D 
§.P.0.T. MAKE BREAK 











General Purpose Relay Capsule 
Checklist of Quality Features: 


1. Low residual magnetism due to 
use of silicone steel in magnetic 
circuit 
Coil temperature rise is lower 
than most other relays 
Better coil life than paper tape 
wrapped coils. (Acro uses Cot- 
ton Acetate tape... has no 
electrolytic corrosive effects on 
the magnet wire.) 

Single screw stack construction 
greatly reduces possibility ot 
dielectric failure in the switch 
stack 
Absence of coil type armature return spring eliminates pos- 
sibility of “snagging” wire and harness when assembling in 
your unit 
Special leaf-type armature return spring allows close control 
of contact pressure by adjusting specifically for 1, 2, 3, or 4 
switches in the “stack” 
Common terminals on side of switch “stack” eliminate con- 
fusion when you're wiring your assembly 
Absence of “lances” and “punches” in the frame allow better 
magnetic circuit and operation further below the saturation 
point of the material, 


Acro Power Relay 


You get low residual magnetism 
because of premium silicone 
steel in the coil core and relay 
frame. Coil temperature rise is 
lower (sometimes as much as 
15° KF lower) than competitive 
relays. Ingenious design elimi- 
nates requirement for return 
spring, gives you choice of bot- 
tom or rear mounting, with 6/32 
screws. Switch or coil is easily 
replaced ... there is a choice 
of coil voltages. With Acro... 
you get the advantage of a small 
size with a large inductive load 
capacity, 


. and because Acro relays dissipate less power, the 
coil runs cooler — up to 15° F. in some cases. Silicone 
steel in the magnetic circuit virtually eliminates sticking 
due to residual magnetism — assures prompt releasing. 
Acro Design Eliminates Coil- 

Type Return Spring 


A BIG advantage 


of “snagging” wires or cables when installed in your 


because it removes the possibility 


unit. And, because there are no cutouts in the frame 
(necessary when a coil-type armature return spring is 
used), the magnetic circuit is operated even further 
below its saturation point. Acro’s special leaf-type arma- 
ture return spring permits close control of contact pres- 
sure — and can be adjusted for a stacked relay of 1, 


2, 3. or 4 sections. 


Mounts In Less Than A 1'/2” Square! 


Acro relays require less than a 14% inch square area 
for mounting, but give “Big. Switch” performance, with 


contacts rated up to 10 amps. 


When you install Acro relays in your equipment, you 
virtually eliminate production problems, because the 
common terminals of an Acro stacked switch assembly 
are all on the side of the stack, 


Heavy Duty Power Relay 


Designed to take a heavier load, 
Acro Heavy Duty Power Relays 
will work where others fail. The 
switch is UL approved for 

H.P. and features a low price 
tag for its performance. You can 
easily replace the switch or coil 


without dismounting the relay. 


When you have specific relay problems... write us. Take advantage of Acro’s 


RELAYS 


ALCL RIO Yy 


SWITCHES 
me CONTROLS 


“OUR 20th YEAR” 
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free engineering service, We'll be happy to go to work on your problem. 


} ACRO DIVISION Kobertehaw Fulton couors co 


COLUMBUS 16, OHIO 


Manufacturers of a complete line of load-tested precision snap-switches and relays, 
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Probe measures corrosion .. . 
in theory, but in practice it is said to 
detect slightest change in humidity, ozon« 
concentration, water content in nonaque 
ous liquid or other environmental condi 
tions which have a tendency to attack 
metal.. Essential element of probe is vac 
uum-deposited metal film, 2 to 50 mil 
lionths of an in. thick, which metal varies 
with the application. $2 to $5 in pilot 
quantities. 2 to 4 wk delivery. Instru 
ment connected to probe defects as little 
as 5 billionths of an inch metal loss 
Portable unit is $650 froin stock. Crest 
Instrument Co, 11808 S Bloomfield Ave, 
Santa Fe Spr*ags, Calif. 

Circle 11, Reader Service Card 


Silicon PNPN switch .. . 
for high-speed, high-gain switching in cut 
rent range of 10 to 1000 milliamp. Com 
plements silicon transistors to solve a 
wide variety of circuit design problems 
In other applications, they are said to 
supersede transistors and other switch 
ing devices because of improved switching 
characteristics. Typical current gains and 
power gains of 250,000 are possible at out 
put peak-current levels to 1000 milliamp 
Requires only instantaneous input pulse 
to switch and stay on. Physically similar 
to transistor, but has three interacting junc 
tions instead of two. 3A series has voltage 
ratings to 200 v and peak-current rating to 
1 amp. Turn-on time of about 0.2 micro- 
sec is said to be typical. Now in pilot line 
production; about 2-wk delivery. Small 
quantities, $33 to $60, depending on volt 
age rating. Solid State Products Inc, 1 
Pingree St, Salem, Mass. 

Circle 12, Reader Service Card 
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Switch has plug-in wafers... 

which lift out without disassembly. Available in sizes approx 2 x 2 in 
3 x 3 in. and 4x 4 in. with lengths to accommodate up to 36 wafers. All 
connections are to a single bank of receptacles and are accessible from 
one side of housing. Wafers can include printed circuitry and compo 
nents. Prices start at $10.45 for a manually operated single section 
Chicago Dynamic Industries Inc, Precision Product Div, 1725 Diversey 


Blvd, Chicago 14. 
Circle 13, Reader Service Card 


Poppet-actuated pressure switch . . . 
is used to measure pressure differences existing between two locations in a 
hydraulic or pneumatic circuit and, at a predetermined difference, to close 


or open an electrical circuit, operating an alarm or control device. In 


operation, spring is preloaded against a poppet, seating poppet against 
higher of two pressures being sensed. When spring preload is exceeded 
poppet moves from its seat, exposing even greater area to high pressure 
Additional force causes poppet to snap to a second position. Snap-action 
is transmitted through seal to operate one or two integral microswitch 
SPDT switches are provided. When pressures are equalized to point 
within a predetermined make-and-break differential, spring pre 

stores poppet and switch to normal position. Differential is 3 psi when 
switch is set for pressure difference of 20 psi. Weighs 8 oz. Depending 
on quantity, standard units are $20 to $25; delivery, 30 to 60 days. Con 
solidated Controls Corp, 750 S Isis Ave, Inglewood, Calif. 


Circle 14, Reader Service Card 


Teflon-glass cloth laminate . . . 
is said to have lower permeability and high trength than the 
materials formerly available. Designed for corrosive applications such a 
gaskets and seals and for flexible electrical insulation such as radar win 
dows and printed circuits. Material is flexible, has high tear resistanc 
and can be formed into simple shapes. Consists of a layer of glass cloth 
impregnated with Teflon resin and covered on both sides with a continu 
ous Teflon resin film that gives it freedom from pinhol« Offered a 
continuous, natural-cclor, smooth-finish sheet in coils, in 0.009-in. stand 
ard thickness. ‘Thicknesses of 0.008 and 0.007 in. can be supplied. Ma 
width available is 6 in.; max length is 75 ft. Available with one or both 
sides cementable. Standard 0.009-in. thick sheets, 6 in. wide, are $4 to % 
per linear yd, depending on quantity. 2 to 3 wk delivery. Continental 
Diamond Fibre Corp, Newark, Del 


Circle 15, Reader Service Card 
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900° F. STOCK BEARINGS SIGNIFICANT COMPONENTS 


PERMIT RAPID SOLUTIONS TO HIGH-TEMP PROBLEMS PROCESSES 











Low-cost ac tachometer . . . 

or rate generator service is possible for 
this reversible shaded-pole motor. With 
rated ac voltage applied to main winding, 
voltage is generated in shading windings 
which is proportional to speed at which 
rotor is driven Voltage is said to be 
nearly linear from 1000 to 3000 rpm 
Generated voltage from typical AYAE 
rate generator with low-impedance shading 
coils (150 ohm) is 2 v per 1000 rpm and 
can be increased to 10 v per 1000 rpm 
using shading coils of higher impedance 
With ballbearings and especially built, 
rotor, samples are $17.50, FOB Rockford. 
Barber-Colman Co, Rockford, Ill. 
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TYPE: Deep groove radial. RETAINERS: Machined, land riding. 
SIZES: 200, 202, 204 and 206. ACCURACY: ABEC-5. 
BALLS AND RACES: High speed steel LUBRICATION: None. 











Water-clear epoxy resin... 


ins mans wn , is thermosetting and not ordinarily r 
THESE NEW ITI ball bearings are for use at elevated age ee , 

meltable after hardening Resists high 
temperatures up to 900° F. At such temperatures, their load temperatures. Castable by relatively un 


. . . . R Lil wo 0 » 9 
capacity is greater than any other bearings of like size, and skilled workmen without « plex equip 
j ; ‘ His = ment. Resin provides 90% light trans 
they ‘have unusual dimensional stability. They open new mission, does not discolor and has low 
horizons in developmental work, because (1) they provide a hrinkage (0.0025 in. per in Supplied 
‘ ; ; : ‘ 1s low-viscosity liquid that does not need 
first approximation to the solution of a wide range of high- 


melting before blending with liquid hard 
temperature bearing problems; (2) they're available from ener, which has pot life of 10 hr. Cast 
S, 4 y S f ) \ o 6 ) T oht 
stock; and (3) they cost far less than custom-made experi- ing olidify following 1 hr overnight 
: ‘ heat cure at 145 to 160 F. Forms lasting 
mental bearings. invisible bond with many other materials 


ind can be used as a laminating resin or 
Ihe suitability of a bearing to any high-temperature idhesive. Sample kit of resin, hardener 
: . : : ( $6 a tte C y F 
application depends on many factors.* Upon receipt of ap- and accessories, $6. Marblette Corp, 3 
‘ 31 30th St, Long Island City 1, NY. 


plication data, we will tell you whether these “‘off-the-shelf ili: Mk ealion Qinte Cask 
bearings will serve your purpose. Prices and other details 


re also available; and we invite your inquiry. Pressure transducer . . . 
employs a bourdon tube movement said 
*FREE Bl LLETIN AFB 2 gives details; also describes our work to provide accurate operation to 22 g at 
‘ ae. : 2000-cps vibration Tube design offers 
in custom-engineered bearings. Write for it é : 
| negligible friction by eliminating all me 





hanical linkages, bearings and multipli 


INDUSTRIAL TECTONICS, Enc. 2) om 


to 200 F in pressure ranges of 0 to 400 to 
| MANUFACTURERS OF PRECISION BALLS AND BEARINGS ) + res 
i 0 to 5000 psia. Weight does not exceed 
3670 JACKSON RD., ANN ARBOR, MICH. 14 oz. Bourns Laboratories Inc, PO Box 
2112, Riverside, Calif. 


WESTERN DIVISION PLANT: COMPTON, CALIFORNIA RS SP eg ae a 
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from paddles...to gunboat stems... 


GAMBLE solves problems with WOOD! 


e- armed forces’ solid wood life raft 


paddles often shattered when dropped from a 
plane, or splintered when used to “pry” a landing 
craft onto a beach. Then Gamble Brothers de- 
veloped a paddle with a shatterproof laminated 
blade and a dense hardwood handle. Result: a 
stronger, lighter paddle made with less waste 
of wood. 

The gunboat stem problem was different. Wood, 
as a non-magnetic material, was specified. But 
who could engineer and fabricate curved sections 
of such great cross-sectional depth and width? 
The answer again: Gamble Fae awe by built-up 
laminations. 

Design problems like these are “all in a day’s 
work” to the wood engineers at Gamble Brothers— 
a unique organization designing and building a 
wider variety of wood products than any other 


U. S. woodworking company. Today they're work- 
ing in yeveedl en areas: (1) improvement of 
present wood products (2) development of new 
wood products (3) product development in com- 
binations of wood and other materials. 


Why not present your design or component 
problem to Gamble Brothers? WOOD may be 
the answer! 


FREE booklet illustrates GAMBLE services 


This booklet de- 
scribes Gamble facilities and 
services in detail. 
many photographs of unusual 
products designed, tested 
and perfected by Gamble 
Brothers. Write for your 
copy today! Gamble Brothers, 
Inc., 4617 Allmond Ave., 
Louisville, Ky. 


28-page 


Includes 


If the problem involves wood, Gamble can help! 


GAMBLE BROTHERS, INC. 


4617 Alimond Avenue, Lovisville, Kentucky 
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Low-cost packaged drive. . . 

for automatic starting in forward or reverse 

without gear shifting is for mounting di- 

rectly to crankshaft extensions of 14 to 

7-hp gasoline engines. Combination clutch 

and forward-reverse transmission measures 

3% x 4%% in. Transmission consists of auto 

matic centrifugal clutch that is keyed to 

engine crankshaft and locks up complete 

unit for forward driving; clutch-drum as 

sembly comprised of a ring gear and V-belt 

groove; brake-drum assembly that includes 

On three pin-mounted pinion gears; sun gear 

Aly that is also keyed to engine shaft. Trans 

ERs a mission is said to be suited for small motor 

T i ized equipment. Magneto Div, Fairbanks, 
OWERS Morse & Co, Beloit, Wis. 

Circle 19, Reader Service Card 


and you should have it 

if your job is to engineer, design, produce 

or maintain ... HOUSINGS e ENCLOSURES e 
CONTAINERS e PROCESSING TOWERS « 
PORTABLE SHELTERS 


LINDSAY STRUCTURE DIVISION 


ls INTERNATIONAL STEEL COMPANY 
1525 Edgar Street @ Evansville 7, Indiana ; Packaged electric clutch . . . 


and sheave assembly is for direct installa 
tion on all standard NEMA electric mo 
tor shafts. Positive locking of magnet and 
armature permits controlled no-load start 
MAIL THIS VALUABLE COUPON TODAY! ing. Full engagement of clutch is said 
to be possible in millisec. Electromagnetic 
Gentlemen: Please send me your informative folder .. . ‘TOOL KIT 
for Building Housings, Enclosures, Containers, Proc- 
essing Towers, Portable Shelters."’ 


operations allows precise inching control, 
utilizing flywheel effect of motor rotor to 
help make several fast starts in a fraction 
of a revolution. This method of jogging 
power transmissions minimizes wear on 
Name Title motors, controls and machinery. Direct 
electrical control and operation of clutch 
Company facilitates use of pushbuttons, relays and 
other automatic devices. Five sizes of 
standard clutch units, rated 1 to 25 hp, 
are now in production. Warner Electric 
Brake & Clutch Co, Beloit, Wis. 
Circle 20, Reader Service Card 
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Wonders in Miniature. Snow- 
flakes are excellent examples of how 
Nature uses tiny things to achieve great 
effects. Individually, these microscopic 
crystals are masterpieces of symmetrical 
beauty. Collectively, they have a decided 
influence on this planet's living conditions. 
Man follows Nature's lead by using mini- 
aturization as a powerful force of action. 


Miniature Pressure Switch, ap- 
proximately 13%4” long, has exceptionally 
high resistance to radiation. It maintains 
performance characteristics and calibra- 
tion at 1000°F and in a reactor environ- 
ment, operating in lines up to 10,000 PSI, 
with no seepage or leaks. Construction 
includes two MPB bearings to support 
movement of highly sensitive member. 


Man With Miracles. Gordon 
Colson, an MPB Sales Engineer, worked 
closely with the firm producing the small 
high-pressure switch. He provided tech- 
nical assistance for their engineers in 
selecting exactly the right bearings. To 
aid in solving your engineering problems 
with miracles in miniaturization, an ex- 
perienced MPB technician is available. 


New Miracles in Miniaturization (ome me smn me neni 


Reaching new heights, in outer space or in 
everyday industrial efficiency, calls for a 
good deal of new equipment, which usually 
calls for new miracles in miniaturization. And 
which, in turn, calls for experience like 
MPB's in making smaller bearings to meet 
greater scientific and industrial needs. MPB 


has specialized in this and produces over 500 
types and sizes of bearings, ranging down to 
1/10” O.D., with specials as required. Our 
catalog will bring you complete facts on these. 
For catalog, or engineering advice, or both, 
write Miniature Precision Bearings, 
Inc., 204 Precision Park, Keene, N. H. 
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MINIATURE PRECISION 


MFB 


BEARINGS. INC 


Helps you perform miracles 


in miniaturization 
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Power Drive Facts 


FAIRBANKS-MORSE 














Low-cost, automatic clutch 
improves compressor drive 


... Saves $100 per unit: 
Installing Fairbanks-Morse cen- 
trifugal clutches lets designers 
specify lower horsepower, less ex- 
pensive motors. In this example, 
over $100 per unit was saved 


on paint-spraying compressors. 


Here’s how: The direct belt drive 
originally used required a large 
motor to overcome lugging from 
compressor back pressure. Power 
loads were so high, circuits fre- 
quently overloaded, blowing 
fuses. Spraying time was lost 
while the slowly accelerating 
compressor was building up 
pressure. 

An F-M automatic clutch was 
installed on the motor shaft. In 
operation, two retainer springs 
hold clutch shoes in position until 
the motor accelerates to engage- 
ment speed (before compressor 


/ 
@ FAIRBANKS-MORSE 


A name worth remembering when you want the BEST 


is engaged). Thus, with maxi- 
mum torque available to start 


the load, lugging and blown fuses | 


are avoided. A smaller motor can 
be used .. . and the reduced unit 
is more portable. The sprayer 
goes into action quicker because 
time delay for pressure build-up 
is minimized. 
Clutches ideal for small 
motorized equipment 
Fairbanks-Morse centrifugal 
clutches come in three standard 
types, adapt easily to standard 
motors, pulleys, sprockets, gears, 
and couplings. They produce up 
to 50 lb ft of torque and are ex- 
tremely compact — up to 414 in. 
working dia. 
Simple design makes them ideal 
for small garden tractors, indus- 
trial trucks, conveyors, motor 
scooters, golf carts, pumps, etc. 
For more information: 


Send today for your free copy 
of our new 4-page illustrated 





Magnetos + Rewind and Electric Starters « Water Systerns « Generating Sets « Pumps 
Motors « Scales « Diesel Locomotives and Engines « Clutches and Transmissions 
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catalog. Write to Fairbanks, 
Morse & Co., Magneto Divi- 
sion, Beloit, Wis. 
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Weld fittings . . . 

for tube and pipe assemblies are said to 
facilitate custom production of one-piece 
hydraulic sections. Designed to be welded 
to ends of pipe or tubing and, in a saddle 
design, for welding into pipe between 
ends, providing secure attachment of hose 
assemblies by 4-bolt, split-flange, and O- 
ring flange-head coupling or direct attach- 
ment to valve, pump ports, tubing or 
pipe members. Also available are 90° 
elbows, tees and plugs for assembly of 
pipe, tube and flexible hose connections 
in any manner. Anchor Coupling Co 
Inc, 342 N Fourth St, Libertyville, Ill. 


Circle 21, Reader Service Card 





One-piece cable clip . . . 
replaces embossed stampings, screws, rivets 
and other auxiliary fastening devices for 
small-diameter armored cable. 
Said to offer positive vibrationproof fas 
tening at any location along cable and un- 
limited reuse without damage to cable or 
clip. Small L-shaped tab on clip is in- 
serted into panel hole. Cable is then po- 
sitioned between 
panel and mating groove on clip; then 
clamped securely in place as clip is 
snapped over panel edge. Sheared spring 
arm with turned down tabs extending 
from center portion of fastener grips 
spiral turns of cable to prevent slipping. 
Tinnerman Products Inc, Cleveland. 
Circle 22, Reader Service Card 


securing 


embossed groove on 
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Garlock rubber parts 


When you specify molded, extruded, die-cut, and metal- 
bonded rubber parts, be sure they are right for the job. 
Garlock conducts over twenty different tests on rubber 
materials before, during, and after manufacture. These 
tests are continuous and exhaustive. First the rubber is 
compounded with carefully selected materials and mixed 
exactly to specification. Then it is tested for durometer 
hardness, tensile strength, elongation . . . resistance to 
water, weather, temperature . .. many other vital charac- 
teristics. For instance, in determining aging, the rubber 
compound is left at room temperature for extended periods. 
At the same time, identical rubber compound is exposed to 
extreme heat in an accelerated aging test and then re- 
turned to room temperature, after which the effects of heat 
are determined. For ultimate elongation, a series of rubber 


pieces .075” thick are precisely stretched to the breaking 


THE GARLOCK PACKING COMPANY, Palmyra, N.Y. 


are thoroughly tested 





point and the increase in length accurately recorded. Scien- 
tific measurements like this using ASTM methods, plus 
quality control throughout manufacture, assure you of the 
finest molded and extruded rubber parts available. Special 
attention is given to compounds which must meet military 
and SAE-ASTM specifications. 


Whatever rubber your design calls for—from Silicone for 
intricate, high and low temperature applications to Viton* 
for extreme temperature and solvent resistance—Garlock 
has the answer for you. Make your selection from thor- 
oughly-tested rubber compounds. Parts from these com- 
pounds are another of the Garlock 2,000 . . . two thousand 
different styles of packings, gaskets, and seals for every 
need. For complete information, contact your Garlock rep- 
resentative, or write 


For Prompt Service, contact one of our 30 sales offices and warehouses throughout the U.S. and Canada, 


(GCrannocx 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Molded and Extruded Rubber, Plastic Products 





*Du Pont Trade Mark 


Canadian Division: The Garlock Packing Co. of Canada Ltd. 


Plastic Division: United States Gasket Company 
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SMALL, QUIET, CONSTANT SIGNIFICANT COMPONENTS 
SPEED AC MOTORS ~~ lll 





Reinforced plastic hose . . . 
for low-pressure air-moving applications is 
said to be nonporous, and resistant to air- 
borne abrasive particles. Flexible wire coil 
hose is considered especially useful for vent- 
ing moisture-laden air or fumes at temper- 
ature to 180 F max. Inert to most chem- 
icals. Hose consists of PVC skin sup 
ported by PVC-covered spring steel coil. 
 - " Currently available in diameters to 4 in. 
pei — makp thru 1/12 bp (2-pole); thru 1/28 hp (4-pole) Offered in a range of colors, transparent, 
@ 3 7/8 dia.: 15 mhp thru 1/3 hp (2-pole); thru 1/8 hp (4- translucent or opaque, and with high sur- 
pole); thru 1/20 hp (6-pole) face luster. Dayton Rubber Co, Dayflex 
@ 4 7/8 dia.: 1/20 hp thru 1/4 hp (2- and 4-pole); thru 1/8 Hose Div, Dayton 1, Ohio. 
hp (6-pole)* Circle 23, Reader Service Card 
@ SMALL, LIGHT: enhances your product designs. 
@ SAVE: space, weight, freight. 
@ DEPENDABLE: long life—minimum service costs. 


*3-phase ratings also available. 


FREE BULLETIN! Write for descriptive bul- 
letins to Section 633-4, Schenectady, N. Y. 


GENERAL @@ ELECTRIC 


4 
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EMPLOYMENT OPPORTUNITIES 


1DDRESS BOX NO. REPLIES TO: Boz 


OPPORTUNITIE | Classified Adi Dit of this publication 
| Send to office nearest you i 7 
— Tf Apogee Aap 3000-psi plug valve. . 


le 1e 
; OMIOAGO 44: 600 B. Michieen At with zero leakage and one-quarter-turn posi 
With SAN FRANCISCO 4: 68 Post St. tive opening and shutoff can replace con 








A ventional needle valve in nonthrottling 
POSITION VACANT applications Resembling an_ electrical 


Growth Company Engineer-High degree of job security and| panel switch, valve handle responds to 
excellent advancement opportunity for engi- 


neer with drive, creative ability, and product hngertip pressure and clic ks into plac e at 
design experience. Duties include develop- both ends of quarter turn Handle posi 
ment of new products and redesign of exist- 

ENGINEERS ing products for all types of industries, tion indicates whether valve is open o1 
mostly commercial. Included are pressure 

) " . ' 1 

ah, Shae teins seem Gee oT Tee panel, bracket or line mount 
matic and temperature actuated transmitters, 


, ing, valve takes a variety of end fittings 
ME’s with 3 to 8 years’ ex- and allied equipment Most important re- " sd 
perience in development of quirement is ability to invent practical Can be used for gage shutoff and with 


products; instrumentation experience not 


engineering standards and/ necessary. Applications by letter only, must corrosive or other hard-to-handle fluids 


' é completely cover experience, employment] Hyromatics Inc, 70 Okner Parkway, Liv- 
or product engineering. record, salary earned, education, personal 


data and references. All replies held confi- ingston, N]. 
ALSO dential. Must be full U. S. citizen. Plant Circle 24, Reader Service Card 
ME’s with 2 to 6 years’ production Personnel Department, Manning, Maxwell & . aes 


‘ . . e | Moore, Inc., Ashcroft Gauge Division, 250 
engineering experience in electro- East Main Street, Stratford, Connecticut 


mechanical equipment field. High-speed pulse camera... 


for 16mm film can be run at pulsing rates 
TOOL STANDARDS PLANNER 


up to 18 frames per sec, at which rate 
standard film magazine (50 ft) lasts about 





Experienced in preparing and writing 
general manufacturing standards, in- Don't forget tie 
cluding tools, tool components and lights. With accessory equipment, it is 
gages. . BOX NUMBER used to make slow-motion 

Kindly send resume and 


ate eg bration tests or other cyclic or repetitive 
When answering the classified advertise- subjects, at speeds to 10 ke, where it is 

FRED A. WETERRINGS ments in this magazine don’t forget t t f 
ee ts ag gazine don’t forget to pu’ said to exhibit performance and cost ad 


2 min. Designed for use with stroboscopic 


movies of vi 





the box number on your envelope. It’s our |) vantages over high-speed movie cameras 
HALOID XEROX INC only means of identifying the advertise. || Camera with lens is $660; accessory equip 
” ment you are answering. 


i ment for slow-motion movies is about 
2-20 Haloid Street $2000. Chadwick-Helmuth Co, 472 E 


ROCHESTER 3, NEW YORK | Duarte Rd, Monrovia, Calif. 
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EC-1357 cuts costs, makes possible 
panels 


stronger sandwich 





LABORATORY TESTS show EC-1357 provides the high strength and rigidity called for in nonload-bearing sandwich structures. 


3M Adhesive EC-1357 bonds all kinds 
of skin and core materials without heat. 
You'll speed production, cut costs, 
build in high strength for nonload- 
bearing sandwich panels. 


You can force-dry the solvent out of 
the adhesive prior to bonding. And a 
nip roller or cold press is all that is 
required to complete the bond. 


EC-1357 provides maximum immedi- 
ate strength. And the bond continues 
to strengthen as it cures at room 
temperatures. 


Dark in color, EC-1357 absorbs infra- 
red heat quickly, dries fast; so no 
production delay is necessary. And it 
sprays on with minimum cobwebbing, 
thus saving materials. 


SEE WHAT 3M ADHESIVES CAN DO FOR YOU! 
Consult 3M Research. Contact your 
3M Field Engineer. Or, for informa- 
tion and free literature, 
write: A.C.&S. Division, 


3M, Dept. YR-49, St. Paul iui 
6, Minnesota. E 


ADHESIVES, COATINGS AND SEALERS DIVISION 


N 
»..- WHERE RESEARCH IS THE KEY TO TOMORROW “SY 
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NEW LITERATURE 


The Uncommon Man: the 
individual in the organization 


CRAWFORD H. GREENEWALT, president, E. |. 
duPont de Nemours & Co Inc. McGraw-Hill 
Book Co, 330 W 42nd St, New York 36. 142 
pp 6 x 8 in. $4. 

10 Columbia Gradu 


ite School lectures reduced to print, 


In this series of 


Mr. Greenewalt explains many of the 
principles that have guided the growth 
of DuPont. He that an 


organization prospers only when com 


points out 


mon men are encouraged to achieve 
uncommon things, that incentives and 
freedom to think are the vital factors 
Both a scholar and a wit, Mi 
walt points 
of the mvths 
corporate jungle.” 
that as l 
worker he pra 
on the 
one on his instrument dials, 
took le ive for 1 
turnal swims millrace 


Green 
makes his easily and 


clearly, dispelling some 
that surround the 
Ile confesses, for 
night-shift 
ticed the 


THUS and 


example, 
research 
clarinet with one ev 
ind even hrench 
in the 
here are dozens of quotabl 

thoughts for today’ 
ideas for the en 


tences her 


well as basic FINI 


in management. Mr. Greenew 
tests against 
things “‘the 
that no on 
clothes, 


money 


being required to do 


flatly 
should be judged by his 


boss’ Wa ba SdvVs 


his car or his wife: suggests 


as the universal incentive most 


individual’s 
states that 95 of 


the scientists who ever lived are alive 


readily convertible to an 


particular desires 


today 


Ihe theme is, of course, idealistic, 
but it is idealism with a practical twist 
ind a RYT 


sane approa¢ h 


CUSTOM PRODUCT 
chure, 
el for 
technical sales and engineering display. In 
dustrial Models Inc 3001 Sconset Rd 
Wilmington 3, Del 
Circle 1, 


MODELS — Bro 


6 pp. Describes and illustrates mod 


engineering design, laboratory test 


Reader Service Card 


EXPLOSIVE FORMING 


Discusses metal-forming 


Booklet, 8 pp 
techniques involv 
ing forces derived from detonation of ex 
plosives. Includes practical applications 
potential, economic aspects and 
facilities at duPont Bm 3 
Nemours & Co _ Inc, 
Wilmington 98, Del 


Circle 2, Reader Service Card 


forming 
duPont cd 


Explosive Dept 
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VINYL-PLASTIC CLAD METAL—Bro 
chure, 6 pp 
and chemical, of laminate 


Tables on properties, physical 
luded A] 0 
advantages a 
Metal | 
Corp PO 


is inc 
describes and_ illustrates 
some applications of material 
inate Div, O'Sullivan Rubber 
Box 603, Winchester, Penna 
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INTERLOCKING FILES 


pp Illustrates various filing 


Booklet, 


wrangem 


gives installation instructions, and shi 


how interlock files can be combined with 


Discusses stora ot 


existing drawer files 
engineering drawings 
maps Drafting Equipment Di 
ton Mfg Co, 'T'wo Rivers, Wis 
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tracings print 


Hamil 


CUSTOM-MADI RUBBER PARTS 
SEALS, COMPONENTS —File folder br 
chure, 8 pp. Describes laboratory 

for developin ompounds; fabri 
techniques for producing products t 
sentative product 


bber Co Inc, Go 


tolerances and rept 

\ shen Ru 

Ind 
Circle 5, Reader Service 


Card 
AUTOMATIC 
60) 5 pp | 


Vi 
yutomati 1 


ASSEMBLY 


' 


bility is doul 
tion rates or 
of manual 
gration of part 
le m 
machine bases 
Drawings and 
pose 

of operating tions and 
bly machin rguson 
7818 Maplk 
Louis 17 


on a in 


tandard fixtures 
omplk 
Machin 
Industrial (¢ 
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Letterhead Requests Only 


Manufacturers who published following 
literature ask that requests for copies be 
made on company letterheads 


CONSULTING-MANAGEMENT EN 
GINEERS—Directory, 40 pp 


bers and services available 


Lists mem 
Discusses man 
consulting, role of 


igement management 


consultants in our economy, how to us¢ 


consultant Listings include nature and 


scope of practice and kinds of professional 
work firms are prepared to undertake for 
Include everal sources of engi 
SETVICE Associ 
ment Engin 


New York 17 


clients 
neering consulting 
Consulting Manag 
347 Madison Ave 


tion of 


INDEX TO 
ADVERTISERS 


This index is published as a con 
enience to the readers. Every care 
is taken to make it accurate but 
PRODUCT ENGINEERING as 
sumes no responsibility for errors 
or omtastons 
Acro Div., Robertshaw Fulton 
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Kodak reports on: 


why they still use cellulosics in lacquer... cutting waiting time for radiographs from 1% hours 
to 13 minutes ...a photographic plate within the spirit, if not the letter, of Lambert's law 


The polymer that steers easily 


Know what looks good for the base 
of the lacquer to protect these things? 
Cellulose acetate butyrate. 

In the 28 years of our life we have 
given to cellulose acetate butyrate, we 
have learned a few things. 

From each of the anhydroglucose 
units that constitute the links of the 
long chains of cellulose, three hy- 
droxyl groups protrude. Hydroxyls of 
adjacent chains attract each other. The 
affinity keeps the chains packed to- 
gether and thus maintains the struc- 
ture of the plant tissue. This doesn’t 
serve man’s whims as well as it used to. 

To provide more room for maneu- 
ver, replace the protruding hydrogens 
with acetyl and butyryl groups. Now 
the chains no longer cling together so. 
Heat them and they mobilize to a 
viscous liquid long before a destruc- 
tive temperature is reached. They are 
likewise free to be separated and 
whirled off into liquid mobility by a 
grand variety of organic solvents use- 
ful in lacquers. 

Longer molecules mean higher vis- 
cosity at a given concentration; with 
this goes toughness of the film left after 
evaporation of the solvents. If you 
want higher solubility, lower specific 
gravity, better tolerance for lower-cost 
solvent extenders, better compatibility 
with resins and plasticizers, more flexi- 
bility and moisture resistance in the 
films, you increase the ratio of butyryl 
to acetyl groups. If you want more 
resistance to grease and assorted chemi- 
cal agents, better tensile strength and 
hardness of the films, and higher melt- 
ing point, you decrease the ratio of 
butyryl to acetyl. To control embrittle- 
ment during weathering, you back off 
and restore about one in twelve of the 
replaced 

Does any of this really matter to you? 
If so, we shall be overjoyed to send without 


charge a 75-page data book, “Cellulose 
Acetate Butyrate.” Address Eastman 


Chemical Products, Inc., Kingsport, Tenn 
(Subsidiary of Eastman Kodak Company) 
The book even tells what we have for sale 
in this line. 


The one-hoss-shay principle 


Hereby, we place on the market the 
Kodak X-Omat System for processing 
industrial x-ray film. 

Into a slot a human being feeds mis- 


cellaneous sizes, shapes, and lengths of 


film. Each film emerges dry and ready 
to read 13 minutes later in time and 
10’ 10” away in space. There another 
human being picks it up and conveys 
it to an inspector who is now only 13 
minutes short of the ability to look at 
will through solid metal and know 
what he is seeing. 

X-ray film is a delicate proposition. 
It has emulsion on both sides. Proc- 
essing artifacts in industrial radio- 
graphs are intolerable. You have to 
take the sizes as they come, in any 
order. You can’t hook them together 
like a train. You can’t put them in 
carriers. You have to move them on 
rollers like a printing press. The rollers 
have nothing to grip but wet gelatin, 
and they mustn’t leave a mark on it. 
You have to build in foolproof guar- 
antees that at each point in the system 
the film will be in an exactly specified 
physical and chemical condition. 
Breach these tolerances and you're 
manufacturing silver-flavored gelatin 
pudding. And because the human be- 
ings might lose count or be wasteful, 
the machine should automatically me- 
ter the replenishment solutions to the 
length of film processed. 

Kodak chemists and mechanical en- 
gineers, knowing film intimately, solve 
such problems for each other in return 
for their paychecks. 

Who needs it? Remember Oliver 
Wendell Holmes’ poem about the dea- 
con’s one-hoss shay that lasted 100 
years to the day because no part was 
first to give way. Radiographs show in- 
homogeneities, places where trouble 
gets its first foothold. With proof in 
hand that there aren’t any such, one 
needs little shay insurance, less extra 
weight as security against hidden weak- 
ness. Today, in the more advanced 
fields of endeavor, extra weight is in- 
tolerable for technical reasons. By re- 
ducing the waiting time for radiographs 
from 14% hours to 13 minutes, the 
X-Omat System ought to make extra 


This is another advertisement where Eastman Kodak Company 
probes at random for mutual interests and occasionally a little 
revenue from those whose work has something to do with science 
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weight economically intolerable too, 
in a pleasing number of instances. 


The Kodak Industrial X-Omat Proc- 
essor lists for $37,450. If you think you 
might buy one, write Eastman Kodak Com- 
pany, X-ray Division, Rochester 4, N. Y. 


In memory of a perfectionist 


As Johann H. Lambert must have 
remarked more than once before 
he passed away in 1777, wenn Die 
Lichtstarke der von einer Flache kom 
menden @Mtrahlung dem Cosinus des 
Ginkels swischen Mtrablrichtung und 
Hlachennormalen proportional ist, so 
nennen wir die Flache eine volkommen 
streuende Flache. In short, a_per- 
fect diffuser has the same _ bright- 
ness from every direction. A nearly 
perfectly diffuse reflector is fairly easy 
to come by, but a perfectly diffuse 
transmitter is just a convenient idea, 
remote from reality. 

We like to think that a product 
we call Kodak Day View Screens, 
though far from the letter of Lam- 
bert’s Law, comes as close to diffuse 
transmission as any material avail- 
able. We make these for optical in- 
struments wherein an image is to be 
projected from behind the screen 
with a minimum of “hot spot” at the 
center to dazzle and annoy. They are 
clear glass plates precisely coated with 
one of several compositions that we 
are rather proud of. 

Perhaps the thought occurs to you 
that a photographic emulsion might 
be coated over the light-diffusing com- 
position, of a speed such that the plate 
might be exposed in a camera in order 
to get some sort of photographic pat- 
tern for comparison with a projected 
image on the screen. The very same 
thought has occurred to us. 

is a result, we offer Kodak Translucent 
Plates. Axially the processed plates trans- 
mit 85°. of the incident light (where un- 
obscured by the photographic image, of 
course). At O° they are only eight times 
brighter than Herr Lambert figured the) 
ought to be, while at 30° they are 0.8 times 
as bright as he would have wanted. This is 
much better than it sounds and a whale of a 
lot better than ground glass. For more 
technical details and all the commercial 
details, write Eastman Kodak Company, 


Special Sensitized Products Division, 
Rox he sier 4. \ ) 








MINIATURE 
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No matter how small and accurate, 
we are equipped and experienced to 
design, build tools and dies, and 
produce for you faster and more 
economical miniature parts and as- 
semblies. 

For 16 years, we have manufactured 
jewelry and watch attachments. This 
defines our know-how of miniature metal 
stamping in any complexity of drawn 
and formed shapes at high-speed pro- 
duction. 

Send us your blueprint, sample, or 
problem and quantity required. We'll 


READING and WRITING 


(CONTINUED) 


A couple of weeks ago I was talking about reading and 
the crusade the editors have started which might be called 
the more-meaning-per-inch campaign. But I really wanted 
to talk about publishing (naturally)—or rather the won 
derful world that printed words make for us. Next week 
is National Library Week, so this subject is not exactly 
an accident, but perhaps you noticed that last week we 


gladly submit estimate. 


MINIATURE STAMPING CO. 


Div. French Jewelry Inc. 


P. O. Box 581 
CLIFTON HEIGHTS, PA. 


published the second edition of The Engineer's Bookshelf 
and that was a coincidence. 
Che problem was that nobody had ever taken the time 
and trouble really to evaluate the thousands of textbooks 


that are published every year and to pick out those which 





would be the best candidates for an engineer's personal o1 








CIRCLE 83 READER SERVICE CARD 


company library. I’m not surprised—I mean I’m not sur 





prised that nobody did it. It's expensive, time-consuming 


and a thoroughly exhausting job. But one of the best 
> things about being a publisher is that when he thinks up a 


SPECIAL good idea it gets done fast and well. ‘Two years ago Dick 


CHECK VALVES ceived that this year he raised his sights and did it again 


for — Some 541 books are listed—150 more than last time 
Submersible 
Pumps 


Koff got the assignment and the result was so well re 


and I was beginning to think that that was too many to be 
a cream-of-the-cream selection. But then he showed m« 
a stack of over 2000 cards listing books he’d checked and 


turned down—not because they weren’t good books, but 





SILICONE TREATED % because other, more-comprehensive or more-practical ref 
RUBBER POPPET y erences were available. So I shut up. 


Anyway, this 16-page reprint is available at 25¢ a copy 








Tapped one or two 
holes for attachin : , 
Preseure Switch, . ; i But about National Library Week: It was wonderful 


Pressure Gauge or news to me a few weeks back to read that for the first time 
Snifter Valve. in publishing history the number of hard-cover books 
No. 350 exceeded the number of comic books sold. Despite tele- 


vision and the pablum of so many highschool and grade- 


Write in if you want one 


Here’s the answer to your Check Valve 
problems on submersible pumps. The school courses, despite news tabloids and “togetherness”, 
taper-type rubber poppet is noiseless, we 
does not leak, opens easily. Works in 
any position. 

All bronze body. Five sizes, % 
through 2”. May be tapped for one or 
two side connections as shown. Used 
as original equipment by many lead- 
ing pump manufacturers. 


are becoming a nation of dedicated, individualistic 
readers. Next week (April 12-18) there will be a concerted 
~ attempt “to heighten the national interest in reading, and 
shorten the step from curiosity to conduct—by encourag 
ing people to visit a library, bookshop, or newsstand .. .” 
I’m convinced that only a nation (and world) of better 
read better-informed men can survive .. . and I’m all for 


Write today for Bulletin 203, or telephone survival —AH 


Harrison 3313 for more information. 
STRATAFLO PRODUCTS, INC. 


FORT WAYNE, INDIANA 
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Vacation in paper 

A paper boat like the one pictured here 

isn’t for sale yet but you can get paper 

pup tents and sleeping bags for this 

summer’s tour. Taking advantage of new 

developments in paper construction and 

treatment (PE—Feb 16, p 52), Corpo- 

rate Research Inc, Ann Arbor, Mich, is 

planning to market paper camping kits 

under Ford sponsorship. Ford says the kits are durable enough to 

last for a two-week trip, cheap enough to discard at end of season. 

A 7-ft tent will cost about $19; a sleeping bag, about $10. The paper 

is Kimberly-Clark’s nylon-reinforced Kaycel, treated for water- and 

fire-resistance. 

The boat is fiberboard built to demonstrate the water resistance 

of a new Hinde & Dauch product. There are no plans for market- 
ing the boat itself. 





On the level [gn A 

A little steel ball, rolling in a transpar- > 
ent Tenite butyrate cage, and termed 
“the first innovation in leveling devices 
in 300 years,” is now available as a sep- 
arate unit or a permanent attachment for 
machines in either horizontal or vertical 
position. Centering of the ball in the 
circle inscribed on the top of the plastic 
cage indicates leveling. Angle markings 
in the base plate show direction and degree of tilt. 

In the standard size, with a 14-in. cage, individual units may be 
obtained from the manufacturer, F H Hagner, P O Box 361, 
Hagner Bldg, San Antonio 6, Tex. for 60¢. 





Stereo tongue for old radios 


Don’t discard that old AM radio. No matter what its make, 
type or vintage, you'll be able to use it for stereo reception if 
present plans of broadcast-equipment makers for new compatible 
stereo systems work out. 

One system, developed by the television-radio division of West- 
inghouse, achieves its stereophonic signal with a single carrier wave 
—by simultaneous amplitude and frequency modulation. This sys- 
tem, says Westinghouse, makes it possible to reproduce the stereo 
effect with any two AM receivers—even portables. Even better 
results, of course, can be expected with specially designed receivers. 
Another system, being developed by RCA, is also said to be com- 
patible and to require only minor modification of present sets. 

It’s likely to be a while yet before any such system goes into 
general use. The FCC and a special Electronic Industries Assn com- 
mittee are planning to study all of them—to select the one that 
appears most acceptable for adoption. 
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Why Dont Thay 
ao 


Video te 
ck und = lights yesible 


Pay 
monte KI .. . a light-wave frequency 
OL9%0 osole ; , 


shifter, Infrared or ultravio- 

let light have some very spe- 

cial advantages, yet cannot be 

seen by the human eye. A 

gadget that would be sensi- 

é tive to infrared frequencies 

but display them at 5 dassten wavelengths would make much of what 
is invisible easily seen—-for night or fog flying, for example. 

—R Myram 





. an adequate rear-view mirror for 
automobiles. A long mirror gives 
pretty good vision of the back win- 
dow, and mirror flaps on either side 
will do for the sides of the car; how 
ever, you still can’t see very far to the 
rear of the car unless the mirror is 
centered on the front windshield. How about a periscope arrange 
ment through the roof of the car or a series of curved, self-compen- 
sating mirrors to bring an unobstructed view of the car rear to the 
driver? A Drrrz 








. a centrifugal switch without moving meclmnical parts. It would 
respond to centrifugal force developed in a pressure-sensitive semi- 
conductor to change circuit resistance with speed. This would 
simplify certain rotor designs by eliminating the need for brushes 
and slip rings. —F Depew 


. an electrically heated lock for 

garages, houses, cars and other equip- 

ment exposed to wet, cold climates. A 

small heating element built into the lock 

would be energized by the tip of the key 

when inserted. If frozen, it would only 

be a matter of seconds before the lock 

would be freed. Removal of the key would, of course, shut off the 
heater element. —B Marr 


Have you a pet subject but neither the time nor inclination to do the neces- 
sary R & D? Product Engineering will welcome (and pay $10 each for) similar 
ideas based on known scientific principles but lacking an inspired monufacturer 
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CASTELL drawing pencils in the hands of the CASTELL will not make you a genius over- 


men with the “golden touch” transform the 
incredible of yesterday into the normal to- 
day. You'll find these men in practically 
every creative office, working as engineers, 
architects, designers and draftsmen. 

Why this overwhelming preference for 
CASTELL? Because CASTELL is made from 
the world’s finest natural graphite that tests 
out at more than 99% pure carbon. Because 
it contains no smudgy, smeary foreign sub- 
stance to give the false illusion of black. 

CASTELL is truly worthy of your design- 
ing talent, your rendering, your perspective 
or your tracing. It is your dependable graphite 
drawing tool that transforms your grey 
matter into black matter on paper or cloth. 


night, but it will give the “golden touch” 
to your eager, sensitive fingers and your 
creative mind. It costs no more to use the 
world’s finest drawing tools—CasTELL wood 
pencils in 20 superb degrees, 8B to 10H, 
imported CASTELL leads and Locktite hold- 
ers with the bulldog grip. Order today. 


Choose from: #9000 CasTELL Pencil. 
#9007 CASTELL with Eraser. #9800SG 
LockTiITeE TeEL-A-GraDe Holder with new 
functional spiral grip and degree indicating 
device. #9030 CasTELL Refill Lead match- 
ing #9000 pencil in quality and grading, 
packed in reusable plastic tube with gold 
cap. Other styles and colors of pencils, 
holders and refill leads. 





—excellent reproduction. 


Castell Leads and Pencils draw on all surfaces, including Mylar- 
based polyester drafting films. Give perfect lines, easy to erase 











BACKED BY NEARLY 200 YEARS UNINTERRUPTED 
SINCE 1761 


MANUFACTURING EXPERIENCE 


A.W.FABER-CASTELL P 


Newark 3, N 


encil Co., Inc. 


J. 





Designing gasoline engine 
powered equipment? 


fx 
Ex 
ois 
Save yourself board time! Briggs & Strat Avoid the expense of modifications Protect your product’s performance. 
ton's fully staffed Consulting Engineering Choose from many standard vertical and Briggs & Stratton maintains a world-wide 


Service may already have the answers to horizontal shaft models — range two to network of over 10,000 authorized service 
power problems you're now working on nine hp dealers 


Let the engine be your guide! 


Specify Briggs & Stratton 4-Cycle Engines =*“g7 4 


ee 
At Briggs & Stratton, each of the peak performance throughout the No. 1 g 


in use throughout 


millions of engines we produce is engine’s long life. the world! 


put through actual starting tests, Briggs & Stratton engines are 
subjected to rigid quality control available in a wide range of models 
inspections. This attention to detail 2 to 9 H.P. with optional equip- 
plus the inherent superiority of 4- ment to meet nearly every power 
CYCLE design provides your prod- requirement. Over 19,000,000 have 
uct with easy, reliable starting, and already been produced. 


Write today for full details — 


Briggs & Stratton Corp. 


MILWAUKEE 1, WISCONSIN 


The leader, too, in automotive locks, keys and related equipment 





